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These Q)) ‘Branches 


Serve and Protect Our Customers 


HE cornerstone of our American civili- 

zation is broad-gauge Agriculture — not 
man-with-the-hoe drudgery but up-to-date 
farming with power, machines, and modern 
methods. These hold famine away. Without 
these, all America would come tumbling back 
to the soil for daily bread. In 1831, when 
Cyrus Hall McCormick built his first reaper 
on astone anvil in Virginia, toilers in the field 
could feed only themselves. Today six million 
farm families sustain more than a hundred 
million souls in this land, and many millions 
overseas. 

The International Harvester Company is 
proud to have devoted nearly a century to the 
improvement of farming and farm life. Its work 
has been the invention, manufacture, and dis- 
tribution of time and labor-saving machines; 
pioneer development that has created produc- 
tion and wealth. Today its service activities are 
handled through an organization that has been 
growing in value and usefulness for the nation 
during many decades. 

Fifteen thousand McCormick-Deering deal- 
ers, scattered over the land, carry this Com- 
pany’s service direct to the individual farms. 
Here come the calls for the millions of ma- 
chines, for tractors and automotive equipment, 
for repairs, for instant aid in emergency. Here 


the swift red International Speed Trucks, pop- 
ularly known in thousands of communities as 
“Red Babies,” live on the roads, helping the 
dealers to serve Agriculture. 

Ninety-three International branch houses, 
strategically located as shown by the map, sup- 
ply the 15,000 dealers and serve as links be- 
tween them and the International factories. 
These are the vital centers in the network of 
International service. At every International 
branch house is a completely equipped motor 
truck service station, inchargeofhighly-trained 
specialists and road engineers whose single pur- 
pose is to safeguard the performance of Inter- 
national Motor Trucks, and among them the 
vast fleet of “Red Babies.” 

Here, in fact, lies the secret of the universal 
satisfaction that International Motor Trucks 
have given in all fields of activity. Buyers of 
hauling equipment, and especially those con- 
fronted as we are by a problem of national dis- 
tribution, are secure in a close-coupled rela- 
tionship with International service. Thus the 
International organization, for ninety years a 
leader in American industry, has during the 
past sixteen years developed a reputation in 
motor truck design, manufacture, and servic- 
ing, vouched for by the owners of 60,000 
International Motor Trucks, 


INTERNATIONAL HARVESTER COMPANY 


OF AMERICA 


INCORPORATED) 


CHICAGO USA 
International Motor Trucks for Low-Cost Hauling, 2,000 to 10,000 Pounds Capacities 











All of the American cities indicated 
on the map above are the homes of 
International branches, the regional 
centers of International Harvester ac- 
tivity. The branch house illustrated is 
typical of the ninety-three. Together 
they assemble a floor space of more 
than 140 acres. 
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Deep-Groove Ball Bearings 
Take Propeller Thrust at 248% Miles Per Hour 


HE hitherto unattained speed of 248% 
miles per hour was achieved by Lieut. 
R. L. Maughan on October 17th with an 
Army-Curtiss Racer, equipped with a 
Curtiss D-12 engine developing 460 H. P. 
The force developed through the 7% 
ft. propeller, turning at 2,300 R. P. M. 
with a peripheral speed of over 10 miles 
per minute, was communicated to the 
plane through a single deep-groove radial 
ball bearing, 5.9 by 1.1 inches in overall 
dimensions, made by the Hess-Bright 
Manufacturing Company. 


A similar bearing took the propeller 
thrust on the Curtiss Army Racer with 
which Lieut. Maughan won the Pulitzer 
Speed Trophy, on October 14th, for a 
distance of 250 kilometers—average speed 
205.8 miles per hour. 

The Curtiss company were pioneers 
in the use of deep-groove ball bearings to 
take propeller thrust and the latest per- 
formances merely confirm the depend- 
ability and stamina of this type of bearing 
under unusual service conditions. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


Supervised by SKF INDUSTRIES, INC., 165 Broadway, New York City 
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TRITERS are an interesting study. 
\'\ For one thing, they do not run true 
to type. There are almost as many types 
of writers as there are writers, and prac- 
tically every writer has his own individual 


way of going after facts and weaving 
them into an article or story. Then again, 
there are writers who write for a living, 


und there are writers who write for the 


thrill of seeing their expressions in print. 
There are various qualifying grades of 
writers ranging from quite excellent to 
very poor, and from absolutely reliable to 
absolutely unreliable. There are writers 
who are ever ready to write about any- 
thing worth writing about, and there are 


writers who have invaluable facts but 
do not the necessary ability to 
them up in an understandable and 
readable form, There are writers who 
confine their efforts to one definite field 
and there are writers who write on any- 
thing and everything. There are writers 
‘all on the editors, talk over various 
contemplated subjects, and, upon receiving 

definite order for a given article, 
out after the facts and prepare their con- 
tribution “on order” instead of merely 
“on speculation.” Other writers write up 
everything and anything, turning out vast 
numbers of manuscripts which they pour 
into the editorial of the various 
periodicals in an endless stream. Truly, 
an interesting lot. 


non 
possess 


write 


who ¢ 
xo 


rooms 


writers are 


panies soy for us, there are cer- 
tain writers who confine their efforts 

scientific Many of 
writers have had an engineering training 


subjects. these 


and, later on, have turned to writing 
either as a voeation or an avocation. 
They know science, understand it from 


the technical as well as the popular stand- 
mint, and have the happy knack of trans- 
lating involved technical facts into plain, 
everyday, readable English, without 
of authenticity. While much of our ma- 
erial is received from a small group of 
‘regular contributors and correspondents 
ubroad, we hasten to explain that all 
articles are at all times considered purely 
In our field, unlike the 


loss 


on their merits. 

fiction field, names of authors mean little 
n comparison with the articles them- 
selves. The reliable and competent con- 


tributor with a good story to tell and who 
told that story well, will meet with 
is prompt acceptance at our hands as one 
of our regular contributors and corre- 
spondents of many years’ standing. 

a our month-to-month contribu- 
<i tors noné is more interesting than 
Dr. E. Bade, who writes on natural science 
subjects. Dr. Bade is a trained scientist 


has 


und a highly specialized writer. He 
creates his own facts through his own in- 
vestigations. Out at his home in Glen 


Head, Long Island, he has every facility 
for studying all kinds of plant and animal 
life and making photographs of the more 
interesting phases. In fact, his striking 
photographs showing greatly enlarged in- 
in life-like have attracted 
such wide-spread attention that felt 
led upon to secure a description of the 
iple but effective photographic ap- 
ratus employed by Dr. Bade in making 
: interesting “close-ups.” On page 97 of 
s issue Dr. Bade describes his “macro- 
camera, as he calls it. This 

-enious arrangement may be applied in 

iny interesting ways, such in the 
photographing of natural science subjects, 


Sects 


poses, 
we 


Zz 


“ 


photographie” 


as 


imusecripts and documents of all kinds, 
Siiall objects or small sections of large 


textiles, and so on. 
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ROBLEMS of page architecture are 
ever with us, and they take up a larger 
share of our time and energy than is per- 
haps realized by the reader who sees only 
the finished product of our planning and 
of the printer’s and engraver's execution. 


The worst feature of these problems is 
that often they won't stay settled. For 
instance, last month, in the case of the 


two pages destined to carry the statement 
of the conditions of the psychic contest 


and the portraits of the judges, we 
thought the matter was entirely off our 
hands with the decision to arrange the 


portraits down the outsides of the facing 
But when we came to measure up 
the photographs, some of which reached 
us very late indeed, we found that 
were of such shape as to leave much more 
white space above and below than we had 
anticipated. So at the last moment, with- 
out the slightest possibility of consulting 


pages. 


these 


the gentlemen themselves, we had to 
seurry about in search of further bio- 
graphical details that would serve as a 
basis for enlarging the captions from the 
intended two or three lines, to the nine 


lines each which were necessary. 
‘QO the foregoing state of affairs explains 
why it is necessary to come forward 
at this late date with a correction of one 
of the statements made about Dr. Com- 
stock. He has not been connected with 
Massachusetts Institute of Technology 
continuously since 1904. Our statement to 
this effect was the result of our failure te 


note the ambiguity of a rather puzzling 
entry in Who’s Who. The fact is, that 
from 1905 to 1907 Dr. Comstock was 
studying in Basle, Ziirich, Berlin and 
Cambridge, and that the unbroken  se- 


quence of dates set down in Who’s Who 
for his connection with “Tech” is neces- 
sarily incorrect. At the same time, Dr. 
McDougall’s alternate asks us to explain 
to our readers that we conferred the title 
of “Doctor” upon him a trifle prema- 
turely. We knew that at the time of 
writing and going to press, he was passing 
through the mill that turns out Ph. D.’s, 
and we anticipated that he would be com- 
pletely turned out before our issue was in 
the hands of the readers. The fact is, he 
will be “Dr. Murphy” by the time he is 
called upon to do anything for our com- 
mittee, but at the same moment he is 
more or less in the position of having 
been elected but not yet initiated. 


articles 
is- 


MONG the many interesting 

which are coming along in early 
sues is one describing the remarkable in- 
novations in housing construction now 
being introduced by Ernest Flagg, the 
well-known architect. Perhaps it is best 
to add that Flagg is that resolute and 


implacable artist from whose drawing 
board sprang the first of the great towers 
that grace Manhattan’s skyline — the 


Singer Building. He is the designer of 
the Naval Academy at Annapolis and of 
the many fine architectural works such as 
the Coreoran Art Gallery at Washington, 
DD. C. So it is evident that Flagg is one 
of our great architects, and that his latest 
efforts along the line of producing better 
and more attractive small homes for the 
least amount of money, are worthy of our 
careful consideration. Flagg has devel- 
oped a new method of building beautiful 
masonry walls by means of wooden molds 
and common labor, and at a cost that 
seems unbelievably low. Yet this method 
is now being used, and as a consequence 
Flagg houses are being built at little over 
half the accustomed cost. 




















Caterpillars are made in sizes suitable 
for tracks of every type and weight 


Has used Caterpillar 






Three years is not a very long time but it is long) 
enough for a truck owner to find out whether or not 
a tire will give him the kind of service he wants. 


The Goodrich Oil Co. of New Haven, Conn., after 
using “Caterpillars for three years has written us the 
following letter which speaks for itself: 


“Our experience with the Kelly Caterpillar tire has been nothing 
but the best. We have used them continuously for the past three 
years in Rhode Island and can say nothing but praise for traction, 
resiliency and service, as we do not know what adjustments are. We 
operate six trucks in Rhode Island all equipped with Caterpillars 
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tires for three yaad 





and would recommend them for any kind of service. 


Caterpillars get traction without chains, cushion/ 
the truck without punctures or blowouts, and give’ 
long, economical mileage. 

The longer a truck owner uses ‘Caterpillars the/ 
better he likes them. | 


*U. S. Government tests show that Cushion Tires 
are 50°), easier on roads than are solid tires. 
Caterpillars are an advanced type of cushion tires. 


There is no Caterpillar Tire 
but the one that Kelly makes 


f 
250 WEST 57th STREET}: 
NEW YORK, N.Y. | 





KELLY-SPRINGFIELD 
TIRE COMPANY 
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E ARE told that if we will install certain 
fixtures in our furnaces we can burn the 
small, cheap sizes of buckwheat, rice, and 
barley anthracite which are sold at much 
lower prices than the larger, hand-picked 
Another announces some 





circular 


sizes, 
ort of stuff to mix with coal which would give it 40 
er cent more efficiency. Other advertisements urge 


e installation of oil-burning paraphernalia. These and 
iny more schemes, some legitimate and others frauds, 
re riding in on the wake of the coal shortage and 
They are all beside the main question, 


gh prices. 
ere catchpenny palliatives for a serious disease. If 


enough people install apparatus for burning buckwheat 


nd other steaming sizes of coal to appreciably increase 
he demand the prices will immediately go up. During 
imes of shortage in a commodity many substitutes will 


le offered and many saving devices will promise to pay 


or their cost within a short time. But during such 
eriods of stress is a poor time to test out innovations. 
They are apt to be more costly than even the increased 
rice of the real article. 
President Harding’s Coal 
is beginning to 


Commission as organized 
into action. It is 


get 















burns each year 14 tons of 
coal in his kitchen and in his cellar. But in addition to that, he 
benefit of some 23 tons more that is burned for 
factories outside his 
about 37 


burns on his 


The average American householder 
gets the direct 
his service in home; so 


and not 


power plants and 


must worry tons, 


that he 


in time of coal shortage he 


about the 14 premises 


merely tons own 


The annual coal ration of the American household, in 
and out of the home, shown graphically 


The Coal Ration 


purely an investigatory body. Its functions 
limitations are to get the facts from the bottom to the 
top of the coal industry, both hard and soft, and report 
them to the President and to Congress. The high stand- 
ard of its personnel indicates that its work for the 
future it will do well; but it cannot be expected to do 
anything to alleviate the present shortage in coal. 

In April the greatest coal strike in the history of the 
world was staged. For five months not a ton of an- 
thracite was mined as against 40,000,000 tons for the 
corresponding period of 1921, and less than 90,000,000 
tons of soft coal was mined during the strike as against 
nearly 150,000,000 tons for the corresponding period of 
1921, which in itself was a period of low output—a total 
deficit of approximately 100,000,000 tons. During fully 
two-thirds of the strike period the coal miners and the 


and its 


operators sat tight and the publie lolled back indif- 
ferently, hardly recognizing that there was a strike 
on, Then the stored coal began to run low, and with 


no sign of a break in the strike the manufacturing 
public began to wake up. But the weather was warm 
and the average householder still He did not 
begin to get really warmed up on the subject until he 
was physically almost chilly. Finally with empty coal 
bins in his cellar he arose in some majesty and de- 
manded action—various and drastic action: that the 
strike be stopped, that Congress enact a law preventing 
future coal strikes, or a law to force the Government 
to take over the coal mining industry—anything to fill 
his cellar with coal and keep down the cost of his coal. 
“Why didn’t the President do something; why didn’t 
Congress do something?’ was the oft-heard ery. And 
had it not been for the cooler and steadier heads among 
both operators and miners and especially those repre- 
senting the public we might indeed have had ill-con- 
sidered and drastic action, the serious outcome of which 
ean hardly be imagined. 


dozed. 
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furnace, or a coal 


with a 
stove, has utterly failed to recognize is that his home 
supply of coal is a very small portion of the coal prob- 
lem, but that the larger part of the problem is just as 
much his own as is that of filling his personal bin at 


What the man, 


average 


a reasonable cost—the invisible coal that he consumes. 
The cost of this invisible coal enters into practically 
everything that the average man, his wife, and 
children, use. Our annual consumption of coal is about 
six tons for every man, woman and child, and less than 
one and one-half tons of this are used for heating’ and 
cooking. We may quite overlook the large amount of 
coal that into each the electric wire, 
through the water pipes and in other ways. A study 
of a single household whose coal purchase was 14 tons 
of anthracite during the year shows an almost equal 
consumption of bituminous coal which was not seen by 
any member of the household but for which that house- 
hold had to pay just as truly as for the 14 tons of 
anthracite purchased and burned on the premises: It 


his 


goes house over 


was burned, for the benefit of that household, at the 
power station for working electric current, at the ice 


factory for making ice, at the gas plant, and at the 
(Continued on page 142) 
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TI ett 
1e Uensus OF the Stars Neca 
to it, 
f rly v r . T. °v . hbeari 
How the Astronomer Takes Count of Their Number, and Identifies Them Individually wail 
ucce 
, By Professor Henry Norris Russell, Ph.D., Princeton University F  oand 
; : x whie 
mmm ARK TWAIN tells a tale of an astromoner’ only well-known one is the famous Southern Cross. the constellations, in order from west to east. Thus wo 
who was approached deferentially by an It may be added that there is one really American we speak of 61 Cygni, 387 Pegasi, and so on. We have aa p 
old gentleman with the query: “There is star-group—the Great Dipper. When and where this now a simple name for every star that is comforta) ly dista 
one thing about you astronomers that I term for the bright group in Ursa Major originated is visible with the unaided eye. To find such a star, we caine 
cannot understand. I see how you ean obscure; but it is practically unknown in Europe, where need only have a star map upon which the stars :re og de 
count the stars. I have some idea how the same group is usually called the Plough in England plotted, with indication of their brightness and _ the but t 
you can tell how far off they are, and even what they and the Wagon in Germany. So we may fairly claim constellation boundaries, and with the Greek letters lose 
ire made of. " But the thing that greatly puzzles me it, along with the Little Dipper, including the Pole and Flamsteed numbers shown. By comparing such a ain 
is this: How ever did you find out their names?” Star, and the Milk Dipper in Sagittarius, as a Yankee map with the sky, we may pick out our star, just as oe te 
We all smile at this: but invention. Apparently the dipper plays an airman with his map picks out a spot on the ground we 
it remains a bit of a puzzle a greater role in the rural life of Amer- below him. robl 
to the average man how the ica than of Europe. But what can be done with the vast multitude of 4 T 
astronomers can name and Having named the constellations, the telescopic stars? Here it pays to forget what has ua 
catalog the stars so_ thor- ancients used to refer to individual stars already been done and start afresh, describing the stir : 
oughly that a few words in as “the Dragon’s right eve.” “the star by its apparent position in the heavens and, as a fur. pd 
a letter or telegram will tell on Orion's right shoulder,” and so on, ther aid in identification, by its brightness. the . 
any student of the science We may speak first of the latter. The mark 
just what star out of the brightest stars were known to the ancients is pe : 
many millions in the heavens : “stars of the first magnitude”; then came those py 
is meant. The thing is really ROFESSOR RUSSELL has, for of the second magnitude like the POle-Stuar, pais | 
—— pore a me 8 _—_ —_ some years, been telling our readers of the third, the fourth, and so on down to conti 
po gee cage rages eo om eae h month what the astronomers are pga ne Pras oops Pin yelp ll : ing-p 
secures their delivery to any » “4 doing. He has not had the space to tell how under the telescope are ‘described as of thie —_— 
inhabitant among the hun- ; 5 4% oe they do il, nor has it been in accord with the seventh magnitude, eighth magnitude, ete., in — 
dred millions and more in &. ee. spirit of his monthly article to attempt this, order of increasing faintness. Measurements resale 
the country. It is still more save in rare cases like that of the Michelson show that a first magnitude star is 100 times Mo 
similar to the method by which the artillery interferometer, where a wonderful instrument has been newly as bright as one of the sixth magnitude— a e 
were enabled to describe the exact position of invented and his story has been distinctly of this instrument. that is, a difference of five magnitudes cor- a ‘ 
engyred engeetsves pera me ane earn But It has occurred to us, however, that the majority of our readers responds to a change of light by a hundr pa 
= _ pus ety Say Oe ES Sas ee are probably considerably in the dark as to the actual way in fold. Hence a star 100 times fainter than the ove # 
and fat away hich the , algetn Rout i sah iiee teak Bs a faintest visible to the naked eye is said to he ey 
It is probable that, as soon as men began which the —re oe aired 2 a of the eleventh magnitude; one 100 times —— 
to pay any intelligent attention at all to the and what he does with them. So we decided, fainter still hs ste « « the a 
stars, they must have noticed some of the and Dr. Russell agreed with us, that a series teenth magnitude star: and us he 
conspicuous groups in which they occur in the of articles on the astronomer’s ways and soon. For purposes at Sen. same 
sky, and given them names, The compact means would be of interest to the SCIENTIFIC tification the astronomer — 
cluster of the Pleiades, the row of three bright AMERICAN public. The present story ts the needs only to know the star's ne. ' 
— = a aw cn the belt “ es first of the series, which will run to four parts magnitude, roughly, so th = : 
the great square of Pegasus, and several othet or more, according to the amount of space he can tell how large a tele- upon 
contigurations, could hardly fail to catch even hich the le -upte it flows fr he scope he will have to use — 
the casual eye. As time went on, more and which the tale occupies as it flows from the see it, and about how bright at th 
more of these groups were given names and professorial pen. Before he is through, Dr.  eneiee tn font - case 
recognized as constellations, Russell will have given you a clear idea of To deseribe ate the st when 
The oldest numes are those of animals, and just what equipment the astronomer employs, seems to be in the sky the the r: 
most of these are so old that we cannot date just where he employs it, just what he does astronomer uses a S\ ster the ¢ 
them; they go beyond recorded history. Where with it; and the bearing on his story of the exactly like that which th: Aln 
they originated, however, we can be fairly sure two bits of observatory construction whose geographer uses to locat ei 
if must have been in western Asia, and very pictures adorn this page will have been made seattered islands and roc! — 
likely in Mesopotamia or Syria, The animals , : - at sea. There are poles erva 
ee : ar - more clear than it can be, in the very nature I ; varde 
of the constellations are just the animals of : ; the heavens—about whi ae 
the Bible—the bull, the ram, the goat, the of the case, from the present installment.— the sky appears to tun sever 
sreater and lesser dogs, the lion, two bears [HE Eprror. every day, to us who liv of hi 
(she-bears, both), the wolf, the eagle, the swan, on a rotary planet—and these 
the raven, the dove, the serpent, the fishes, equator half way betwee a si 
the crab, the scorpion. There is no tiger, no them. The distance of re 
elephant ; hence our constellations were not invented Some of the brighter stars had names star from the celestial equi more 
in India. Nor did they originate in Egypt, for there of their own. A score or so of these are tor (measured of course in he ee 
is no crocodile and no hippopotamus. It is rather sur- still in use; some of classical origin, such degrees and fractions as all! that 
prising that there is no pig. The Chinese have an in- as Sirius, Procyon, Canopus, Arcturus apparent distances in the thous 
dependent set of constellations, totally different from and Antares; others coming from the sky have to be) is just lik« degre 
ours: and that rules them out as the source of ours. Arabic—Betelguese, Altair, Algol. We the latitude of an island i: Pare | 
Very few of the star-groups look at all like the beasts still speak, too, of the belt and sword the ocean, It happens to b of a 
they are supposed to represent. The scorpion is a strik- of Orion, the head of Aries, and the tail called by a different name r — th 
ing likeness, the lion and the great bear can be made of Scorpio. But in general this nomen- declination; but it runs Ons 
out by a little imagination, as can the swan, flying up clature is hopelessly complicated. A vast north and south of the equa ent n 
the Milky Way. Almost all the rest are hopeless. improvement was made in the year 1603 tor in the same way. Sim ¥ age t 
Next in order of age come the mythological figures— by Bayer, who took the brighter stars of ilarly we choose a stationary —_ 
strange beasts like the Dragon, the Centaur and Pe each constellation and assigned to them point on the celestial equa cm 8 
gasus, or fabled heroes such as Perseus, Hercules and — the successive letters of the Greek alpha tor (the vernal equinox), Wh 
Orion. These constellations all have Greek names— _  bet—usually in order of brightness. The and reckon east from it, just has ¢ 
though some of these may have displaced older orig- brightest star in the constellation Leo as we count our longitude tude 
inals. Alone with them may be placed the Ship Argo. is therefore called Alpha Leonis (Alpha from the meridian of Green- islan¢ 
These conspicuous groups do not fill all the heavens, of the Lion); the next brightest Beta wich on the earth; though for 
and names were later given to the less prominent in- Leonis, and so on. The Latin names of in the sky we call what we astrot 
tervening regions. Thus the Balance was introduced the constellations are used in this case, get in this way by the old luck. 
into the Zodiac, breaking the list of living things there- as in others, by international agreement. and clumsy name of right as- in the 
in, to make twelve constellations for the twelve months The French held out for constellation names in their cension, which once meant something slightly different. the sl 
of the year. A good deal of unappropriated territory own language until the present year, when their repre- The right ascension and declination of a star define that ; 
remained, however, until three or four centuries ago, sentatives at the Astronomical Union in Rome veted its place in the sky, just as the latitude and longitude tion). 
when the remaining gaps were filled by the introduction — to fall in with the majority. define a position on the earth; and the astronomer has recent 
of new beasts, such as a giraffe in the northern sky This scheme takes care of all the naked-eye stars his catalogs and charts of stars, just as the mariner and d 
and a flying fish in the southern; and of the scientific in small constellations such as Lyra or Delphinus, but — has his lists and charts of islands and shoals. In both and i 
instruments of that day—a sextant, an air-pump (Ant- not for large ones like Draco or Cygnus. For the rest cases the position of the object is found by suitable tions 
lia), a telescope, and so on. These modern constella- of the stars ih these constellations we usually employ observations, and the maps and charts are made by calcul 
tions are ineonspicious, except near the south pole, the numbers given by Flamsteed, early in the eighteenth plotting the observed positions. 4 thoug 
among the stars which the ancients could not see. The century, which included all the fairly bright stars in To get his star-catalog the astronomer begins by f oh 
ounce 





1923 








FEBRUARY, 1923 


etting up a telescope, which he calls a meridian circle, 
hecause it has a very accurate graduated circle attached 
to it. Telescope and circle turn on two very accurate 
hearings, exactly on the same level and in an east-and- 

est line, so that the instrument can be made to point 
uccessively to the northern horizon, the pole, the zenith 
und the southern horizon. The exact angle through 
vhich it is turned in swinging from one object to another 
s read on the graduated circle by microscopes. If we 
now the circle reading on the equator and that on 
ny star, the difference of the two will tell us the star’s 
listance from the equator, or its declination. Now we 
cannot the equator to sight on it; but it is just 
1) degrees from the pole. We cannot see that either; 
but the Pole-Star (which is not exactly at the pole, "but 
lose to it) can be observed when it is right above the 
wle, and again, half a day later, when it is directly 
below it. The average of the two circle readings which 
we get in this way is the reading on the pole: and the 
problem of declination is solved. 

To get our right ascension we need an accurate 
lock, properly regulated. Then we note the clock time 
it which a star (carried by the apparent rotation of 
the heavens) crosses the middle of our telescopic field, 
The difference between 
measures the 

very much 


see 


narked by a fine spider-line. 
the times at which any two 
difference between their right 
as the corresponding difference in the times when the 
crosses the meridians of any two places on the 
Our start- 


stars cross 


ascensions 


sun 
earth measures their difference in longitude. 
ng-point of measurement, the vernal equinox, can be 
found by observing the sun; and we have then all the 
material necessary to put the stars in our catalog, or 
on our chart. 

More interesting, perhaps, than this bare outline of 
the method are the details by which the utmost possi- 
ble accuracy is insured. Every adjustment of the in- 
strument is set as nearly right as can be, then clamped 
firmly; and the small outstanding errors of every one 
ire then measured and allowed for. For instance, a 
very delicate spirit level, set across the pivots on which 
the axis rests upon which the telescope is rotated, tells 
is how much these deviate from being exactly on the 
same level. Though the graduations of the circle are 
engraved with the utmost precision known to engineer- 


ing, the minute errors in their positions are found by 
long series of microscopic measures, and allowed for. 
The clock, upon which so much depends, is mounted 
upon a firm pillar in an underground room, kept always 
at the same temperature, and enclosed in an air-tight 
maintained—lest, 
fraction of 


vacuum is 
the diminished 


case in which a_ partial 
when the falls, 


the rarified air should let 


barometer 


SCIENTIFIC AMERICAN 


If we have good observations cover- 
* can be 


various directions, 
ing fifty years or more, these “proper motions’ 
determined and allowed for. 

Our star-catalog, therefore, gives not merely the star’s 
brightness, and its right ascension and declination at a 
given time; but also the rates at which these last two 
change per year owing to the motions of the equator 
and of the star—and, indeed, even the amounts by 
which the annual rates of change will themselves alter 
after a century, so that allowance may be made for 
them with all precision. 

Such a catalog is dreary 
waste of figures, with but 


reading, indeed—a vast 


79 


scope. Let us remember that the telescope is provided 
with a mounting, furnished with graduated 
which tell him, always with the aid of the clock, toward 
what spot in the heavens it is pointing. He has only 
to look up this region on one of the Durchmusterung 
charts (or on a little tracing of the part of it where 
he knows he is working) and pick out some prominent 
configuration of for example, a triangle, quad- 
rilateral, or line of* three—identify this in the telescopic 
field of view, and proceed to pick out the other neigh- 
boring stars and find the one he This covers 
the case of any star of the tenth magnitude or brighter, 

which can easily be 


circles, 


stars 


seeks, 


seen 





a few printed words at the 
top of the columns; but 
few books cost more labor 
to prepare, or even to print 
—for in such a work errors 


are inexcusable, and the 
proof-readers have a hard 
time. Nevertheless, the 


library of any _ properly 
equipped observatory must 
contain dozens of such 
catalogs. The total number 
of stars which have been 
accurately observed during 
the past century and a half 
runs up to nearly, if not 
quite, a hundred thousand ; 
and the recorded results 
of these observations form 
part of the invested capital 
of astronomy. They must 
represent, from the finan- 
cial side alone, a total cost, 








with a three-inch telescope. 


For fainter ones, in the 
older days of observation 
there was no recourse but 
to make a sketch of the 
telescopic field with the 


star in question marked on 
it; or, if accuracy were im- 
portant, to go through the 
laborious mea- 
suring the positions of the 
stars, one by one, with the 
micrometer. 

Here, and indeed in all 
star charting and 
ing, photography is of very 
great service to the student 
of the Any 
telescope may be used as a 
camera, though yellow-sen- 
sitive plates must be 
with an ordinary visual re- 
fractor. Such an_ instru- 


process of 


catalog- 
good 


stars, 


used 








mainly in the salaries of 
the workers, of a couple of 
millions of dollars. 

What is the so huge a labor, and why do 
astronomers continue it? In the first place, almost 
all our knowledge of the proper motions of the stars 
has been obtained by comparing earlier and later cata- 
logs; and from these motions we have learned facts 
about the distances of the stars, and their distribution 
around us in space, which we could hardly have got 
in any other way. Secondly, the many stars with well- 
determined positions serve as points of reference for 
future measures. The comet, for in- 
stance, has only to find a nearby “known” star, and 
measure how fur the comet west and north 
or south from it, to find where the comet is in the sky 

—just as a mariner lo- 


use of 


discoverer of a 


lies east or 





the clock run faster! 
Almost 
precautions 


countless other 


are needed 
before the results of ob 
ervations can be re 
meeting the 


standards 


guarded as 


severe modern 
of high precision. When 
these conditions are met, 
single observation will 
give results which are 
more likely than not to 
be correct within 0.3”’— 
that is, within a twelve- 
thousandth part of one 


degree, or a four-millionth 
part of the.circumference 


of a whole circle. Even 
so, three or four observa- 
tions are made on differ- 
ent nights, and the aver- 
age taken, to obtain the 
position given in a mod 


ern star-catalog. 








cates himself on the chart 
by the bearing and dis- 
tance of a lighthouse 
whose position is known. 

Besides these accurate 
catalogs there are others, 
giving the positions and 
brightnesses of a much 
number of objects, 
low precision, 
sufficient only for pur- 
poses of identification. 
Such “Durchmusterung” 
catalogs, as they are 
called from the original 
one, made by the German 
Argelander, now cover the 
sky from pole to pole, and 
contain almost a million 
stars. For the whole 
northern hemisphere of 
the sky, and to 23 de- 
grees south of the celes- 
tial equator, the positions 
of all the Durchmuster- 
ung stars have been plot- 
ted on charts— another 


larger 
but with 








When the navigator , 
has once found the lati- eee 
tude and longitude of an ie ee 
island, the work is done The mounting of the 60-inch reflector at the Mount 


for good and all. But the 
astronomer has no such 
luck. To begin with, the equator is shifting its position 
in the heavens, and the equinox with it, on account of 
the slow shift in the direction of the earth’s axis (like 
that of the axis of a top spinning in an inclined posi- 
tion). From our observations themselves (comparing 
recent ones with those made many years ago) the rate 
and direction of this shift of the equator can be found; 
and it is then easy enough to correct our star observa- 
tions to allow for it. But to carry out the numerical 
calculations for thousands weary task, 
though made somewhat easier by tables. 

Finally, when this correction has been made, it is 
found that the stars themselves are in slow motion in 


of stars is a 


Wilson Observatory 


tremendous task, produc- 
ing results of inestimable 
value to the astronomer. 

When once a star has been cataloged, an astronomer 
may refer to it simply by its number in the catalog. 
Thus Lalande 21,185 means the star bearing this num- 
ber in Lalande’s catalog (made about 1790). By refer- 
ence to this catalog the observer may find the right 
ascension and declination of the star, and then point 
his telescope at it. A star will often be listed in many 
catalogs, and have a corresponding number of aliases; 
but this makes little trouble in practice, when we come 
to search for it or to identify it. 

But we have not explained yet how the astronomer 
picks out the star he wants from among the many 
which are seen at once in the field of view of his tele- 


Part of a typical sky photograph, with its stars of 
all grades 


ment will give beautiful 
pictures of a region the 
size of the moon, or even 
twice as big. To photograph a large part of the sky 
at once we must have a special telescope—a sort of 
glorified camera—with a “doublet” objective, built on 
much the same lines as modern camera lenses of high 
quality but, of course, much larger. Such instruments 
will give sharp star-images over a field 10 or even 15 
degrees in diameter, and tolerable ones over a whole 
constellation. The greatest lens of this the 
Bruce Telescope—belonging to Harvard, and mounted 
at the southern station of the Harvard Observatory 
at Arequipa, Peru. This instrument diameter 
of 24 inches. A single photograph, with such a tele- 
scope, of a rich Milky Way region will show several 
hundred thousand stars, provided the exposure is long 
enough (three or four hours, at least): and the whole 
number of stars in the heavens accessible with such an 
instrument must run into the hundreds of millions. 

Even fainter stars can be reached by long exposures 
with great Mount Wilson; 
but with these the field of view is small, and it would 
hardly be practicable to cover the whole heavens, bit 
by bit. But if this should be done, probably a billion 
stars would be brought to light. 

The positions of the star-images on such plates can 
be measured with extraordinary precision. Using as 
reference points the stars already observed and cata- 
loged, as the right and 
declinations of all the rest can be found with relatively 
little labor. A great international cooperative volume 
—the “Astrographie Catalog’—has been under way for 
many years, and is now more than half completed. It 
will give accurate positions of about two million stars. 
The plates used in the work were small, covering re- 
gions of the sky only two degrees square. Recent 
progress has made it possible to use much larger plates, 
and so greatly to reduce the labor and the cost. Indeed, 
Professor Schlesinger has shown that, by photography 
with a specially designed camera, it will be possible 
to prepare a catalog of all the stars in the whole 
heavens down to a little below the ninth magnitude— 
about 200,000 in all—for less than it 
the similar stars in a zone five degrees wide with the 
meridian circle, and with greater accuracy than the 
circle gives. The Yale Observatory is undertaking, 
single-handed, this great piece of work—a fine example 
of scientific management. 

The camera is even more valuable for charting the 
stars than for cataloging them; for it gives us, at once, 
the very map of the stars that we desire, without the 
laborious effort of working out our observations and 
plotting them. Several series of photographie charts 
have already been prepared. Most notable are the pro- 
ductions of an English amateur and of two continental 
professional astronomers. The former, Mr. Franklin 
Adams, working at his private observatory in England 
and also upon an expedition made at his own expense 

(Continued on page 142) 


sort is 


has a 


reflectors, such as those at 


ascensions 


described above, 


costs.to observe 
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When We Build Our House 


Facts Regarding Kinds and Grades of Lumber Which Should Be Known By the Home Builder 





HEN we say we are building a house we 











do not expect to be taken literally. We 
mean we ure having a house built for us— 
a pretty good thing for the house that 
such is the case! If we furnish a few 
ideas we are willing to leave the rest to 





the architect, if it’s that kind of a house, or more 


likely to the builder. We are likely to 


By Samuel J. Record 


Professor of Forest Products, Yale University 


nothing to do with it in this case as you will readily 
uppreciate if you stop to think of various wooden ob- 
jects that will last for years and years when kept in- 
doors. Exposed to moisture, however, the proposition 
is quite different and some woods will resist decay a 
long time and others will rot very quickly. All wooden 
members of a building that are subjected to dampness 


fungus producing this rot has the ability of absorbing 
moisture from humid and stagnant air and conse 
quently can thrive where other wood-destroying fung 
cannot live. It is one of the deadliest enemies ot 
wooden structures, but there are two ways of defeating 
it; first, to use only durable timber in places whers 
the humidity is high; secondly, to provide proper ven 

tilation for such places so that the ai) 





think only in terms of the finished struc- 
ture, and outside of the cost, our chief 


j 


concern is whether it will be hard to heat 


in winter, will the den come up to ex- 
pectations, will the fireplace draw, is 
there enough closet space, and what will 
our neighbors and friends think out it, 

It is a pretty good plan to leave the 
structural details to professionals, but the 
nore we know about what is going into 
our house the more pleasure we can get 


out of the building tions and the 


opera 


more satisfaction out of the finished work. 


This is particularly the case if ours is a 
frame house, because the materials are 
assembled from the forests of a whole 








cannot become stagnant. Where a heated 
basement extends under the whole hous« 
the danger is not very great, but one 
should look out for damp cellars, porches 
and portions of buildings near the ground 
Painting timbers in such places may help 
and it may make matters worse by keep 
ing the interior of the wood moist and al! 
the better suited for the wood destroyer's 
activities. 

Examining the various kinds of lumbe: 
intended for the framework, it will be 
noted that there is considerable difference 
in its quality and freedom from knots and 
other defects. Lumber is graded chiefly 
according to its defects, the number, size 
and location of knots, pitch pockets, worm 








continent. 

Assume we live in the East. A ride into 
the country reveals abundant woodlands 
and it might be supposed that from them 
comes everything we need for a house 
There wis a 
today 
valuable timber has long since been cut, leaving little 


time, perhaps, when this was true: but 
there are millions of acres from which all the 


but culls good only for firewood and possibly a few 
railway ties. Pay a visit to a lumber yard and ask the 
dealer to show you all of his stock cut within a radius 
of 0 miles The big piles you see traveled from 300 
to 3000 miles, and the wider the boards 


and strong as the one on the left, because « 


Two pieces of pine of the same rate of growth. The piece shown at the right is twice as heavy 


The tell-tale growth rings of pine 
should be chosen with care. The heartwood of cypress, 
redwood, and the various cedars are all resistant to 
while with pine the most durable timbers are 
those heavy with resin. In choosing for decay-resist- 
ance there are two excellent guides, dark color and 
fragrant scent. Dark-colored woods are usually dur- 
able whether they are fragantly scented or not, and 


de« ay, 


f the greater proportion of dense wood 


holes and the like, and is priced accord 
ingly. It is consequently to the financial 
advantage of the builder to use the lower 
grades in places where they will serve 
the purpose well, as, for instance, in sheathing and 
underflooring. 

It very often happens that light-colored lumber gets 
rather badly stained at the mill before it can be dried 
Some mill operators avoid this by running the boards 
through a hot soda bath on their way from the saw 
to the lumber pile, but others take a chance and if the 
weather is real muggy the lumber turns 





und the fewer their knots, the farther 
they came, 
Perhaps you hadn't realized to what a 


extent the structural timbers are 


great 


eut from cone-bearing trees, the so-called 


softwoods, such as pine, fir, spruce, cedar, 


cypress and redwood. The broadleaf 


hardwoods, such as 





trees, the so-called 





blue in spots. This lowers its grade and 
its selling price, but otherwise has little 
effect on the wood. For certain purposes 
stained stock is just as good as any, and 
the use of it may mean a decided saving. 
Irown stains are likely to indicate rot. 
One can usually test this by digging into 
place with the point of a 





a suspected 





knife. If the wood is soft and punky it is 


oak, maple, birch and red gum, have their Two pieces of pine flooring. The one at the left is flat-sawn or slash grain, while the one at 

place, to be sure, but it is mostly for right is edge- or comb-crained. The one at the right will wear uniformly, while the left- well to leave it alone. 

flooring and interior trim. The coniferous hand piece will splinter and shell out. The left-hand one will show more ficure than the one at The question is often asked as to what 
trees supply the finest structural timbers the right. When lumber is cut as in the right-hand view, it is said to be quarter-sawn effect knots have on the strength of tim- 


in the world because they combine the 

requisite strength and stiffness with com 

paratively light weight se much desired by builders. 
Although it is possible to build an entire house from 

sills to shingles out of one kind of wood, this is rarely 

the practice except in cases where one kind of struc- 

tural timber is particularly abundant. Some of the 

old homes in New England were built en- 


How to tell whether flooring will wear well or not 


fragrantly scented woods are durable without regard 
to their color, as witness Port Orford cedar, which is 
yellow, and northern white cedar, which is light brown. 
woods are usually highly resistant to 
Logs from which lumber is cut have an 


These scented 


insects also, 


ber. It would require a whole book to 
answer this because it all depends. A knot 
is a portion of a branch with its fibers running at an 
angle to the stick it isin. A sound knot is harder than 
the rest of the wood. Knots have least effect in sills 
which are supported throughout their length, secondly, 
in upright pieces such as posts and studding, and 
are most serious in pieces subject to bend- 





tirely of white pine, and their long service 
attests the good judgment of the builders; 
but in those days white pine was plenti- 
ful and cheap. Nowadays it is the usual 
thing for a dwelling to have from half a 
dozen to a dozen different kinds of tim- 
ber in it And the less expensive the 


s 


structure the greater its wood complex 
likely to be. 

In the choice of structural timber the 
two principal features of concern are 
strength, including rigidity and durabil 
ity. There is no such thing as fire-proof 
wood, advertisements to the contrary not 
withstanding, though the inflammability of 
wood can be greatly reduced by the appli- 
eation of paints. 
However, this has not become a common 
practice in this country. For detached 
structures, the fire hazard of a wooden 


proper chemicals and 








ing as in beams. The under side of a 
beam is stretched in bending, the upper 
part shortened or compressed, and the 
middle is neither one nor the other—it is 
neutral, in short. Consequently, a knot is 
most serious on the under side than on 
top, because it is easier to pull one in two 
than to crush it. The damage is least of 
all in the middle and near the ends. 
seams of considerable size are likely to 
show as many knots on one face as on 
another, but wherever there is a decided 
difference the smallest knots should be on 
the bottom. One large knot is worse than 
many small ones. Floor joists are nar- 
row beams with a long span, and more 
eare is necessary in regard to knots and 
other defects than in the case of broader 
beams with less distance between the sup- 
ports. Floor joists are planks set on edge 
and are so designed in order to get the 








building is not excessive and in any event 
it depends more on the contents and 
other factors than on the materials of 
construction. 

As for durability, this is largely a question of re- 
sistance to decay, though in some places the destruc- 
tive action of ants is very serious. In the first place 
it should be remembered that no wood will rot so long 
as it is kept thoroughly dry. The kind of wood has 


Curly pine. 


This wood is suitable for door panels, because of its fantastic 


grain, but not for interior trim 


outer portion, called the sapwood, which is always 
light-colored, and this wood is not resistant to decay or 
insects no matter what kind it may be. 

As just stated, wood does not decay if kept dry. The 
so-called dry rot is no exception to this rule. The 


greatest stiffness with the least weight. 
A timber 12 inches wide and 2 inches 
thick is 36 times stiffer when laid on 
edge than when laid flat. 

The two principal woods used for the beams and 
joists are southern pine and Douglas fir. Southern pine 
has been the standard structural timber of the eastern 
half of the United States for a great many years. Many 
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tropical countries, to which we are looking for possible 
future supplies of lumber, are heavy buyers of pine 
because it is easier to get and to use than their own 


woods. The heaviest and strongest of the southern 
pine timber is the longleaf or Georgia pine. Nothing 


surpasses it for heavy construction. It is a timber 
that is highly resinous and therefore very durable. It 
makes excellent flooring when properly sawn. Much 
of the pine used in dwellings in the East is the so-called 
North Carolina pine or loblolly. It is coarser grained 
than longleaf and often has an overabundant supply 
of knots, but it is comparatively inexpensive and serves 
many purposes very well indeed. Short-leaf pine is 
intermediate, usually being lighter and softer than 
longleaf and usually not as defective as North Caro- 
lina. Arkansas soft yellow pine is part shortleaf and 
purt loblolly, and makes better interior trim than long- 
leif because it contains less resin or pitch, 

During the past few years Douglas fir from the giant 
forests of Washington and Oregon has been entering 
eastern market in ever-increasing quantity. At 

st there was considerable prejudice against this tim- 
wr, but this is being rapidly overcome as experience 

ows that the wood can be employed successfully for 
rtually all the purposes of southern pine. It has one 
vantage over pine in that it is to be had in larger 
sizes free of defects. So far as the home builder is 
~oncerned he need have no hesitation in using Douglas 
It has been used throughout the West and in many 


t 


7 


- 


i 

foreign countries for a great many years. In the ex- 
port trade it is known as Oregon pine. Fir is becoming 
very popular for siding. 


If you are looking for strong wood remember that 
strength and weight or density go together. Of course 
this applies to sound dry wood, for any wood is heavy 
when it is wet. With the coniferous woods it is easy 
to judge density and therefore strength from the rings 
of growth as seen on the end of a stock. The white 
layers are soft and weak while dark ones are hard and 
strong, hence the greater the proportion of dark layers 


to the rest of the wood the heavier and stronger it 
will be found. Grading rules have been devised for 


southern pine and Douglas fir which take this fact into 

‘ount, so that the builder who desires very strong 
material can be sure of getting it. 

Various woods are used for studding. From the 
northern New England forests come spruce and balsam 
fir, both sold as northern spruce, and also hemlock. 
The war attracted attention to the Sitka spruce of the 
Northwest and now regular shipments of this timber 
re usurping the spruce market in the East and some 
of it is very coarse and brash. Eastern or northern 
spruce is usually white in color and has small, often 
black knots, but western 
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light and dark layers. The dark layers are much the 
heaviest and hardest and if these are put edge up the 
wear will be uniform while the flatsawn boards will 
soon begin to splinter. Douglas fir also makes a good 
flooring and trial shipments of western hemlock are 
now coming into the eastern market. Western hem- 
lock has long suffered from the reputation of its east- 
ern relative of that name, but is now beginning to be 
appreciated. Maple, birch and beech make serviceable 
floors, but they cannot be considered in the class with 
white oak, the premier of all flooring woods. Good 


81 


wherever a light, soft, uniform material is needed. It 
is quite likely that the material of the sash, doors and 
blinds of our house was California grown, 

Knowing its several components our house acquires 
an added interest. The forests of the north supply 
spruce, fir, hemlock and birch; those of the south, yel- 
low pine, cypress and red gum; from the interior hard- 
wood region come oak, maple, yellow poplar, ash and 
walnut; while from the Pacific coast we get Douglas 
fir, redwood, sugar pine, western white pine and cedar. 
Some of the fir and spruce and cedar may be of 

Canadian origin and part of 











the southern pine may have 
originated in Mexico or Cen- 


tral America, for we are 
fast outgrowing our virgin 


forests: and looking for new 
fields to conquer. 

This all adds to the inter 
est of the home builder if he 
will familiarize himself with 
these timbers and _ their 
source. Incidentally, if he 
thinks of the long haul and 
the freight bill he will begin 
to understand why lumber 
is not as cheap as it used to 
be and perhaps begin to 
wonder if it wouldn’t be a 
good proposition all round if 
Nature’s local tree-produc- 
ing energies were directed 
toward the production of 
lumber instead of being 
wasted on scrub oaks and 
other woodland weeds. 








The clear lumber comes from the outside of the logs, as there are knots near the center. 
white bands on the ends of the logs are the sapwood, encircling the darker and more durable 


heartwood 


Sawing southern yellow pine logs into building material 


kiln-dried at the factory and shipped in 
sealed cars. It should never be exposed to the weather. 

As for interior finish the home builder has a wide 
range of choice and he should proceed with care and 
choose something easy to live with. He should care- 
fully avoid highly figured and curly grained woods ex- 
cept for small panels. Of the conifers, the most com- 
monly used are southern _pine and cypress in the East, 
and Douglas fir, redwood and pine in the West. The 
principal hardwoods are oak, ash, chestnut, red gum, 
and walnut. Red gum, often called hazel, for- 


flooring is 


birch 





ruce is pinkish or brown- 
h and red 
For certain purposes 
spruce is very useful, but it 


has coarse 


knots, 


in the same class with 
and Douglas 


s not 
longleaf 


pine 


Many different kinds of 





wood are used for shingles 
though the bulk of the 


shingles in the trade are of 
western red cedar from the 
Pacific Northwest. They are 
of a brown or pinkish-brown 
color and in the better 
grades are straight-grained 
and free of knots. A few 
shipments of Port Orford 
cedar from the same gen 
eral region have been made 
to New York. This is a yel- 
low cedar with a very pun- 
gent odor. Cypress and red- 
wood make good _ shingles 
and are much used locally. 














It is usually poor economy 
to use poor shingles, and the 
thicker grades are less likely 
to warp and split than the 
thin ones. Very often 
shingle roofs fail because the nails rust off, rather than 
due to the decay or weathering of the wood. Shingles 
are kiln dried to reduce their weight, but they should 
be exposed to the weather or given a wetting before 
use. 

When it comes to flooring the two standard woods 
are southern pine and white oak. Both are at their 
best when quarter-sawn, that is, cut across the rings 
of growth rather than along them. In pine, such floor- 
ing is known as edge-grain, or sometimes as comb-grain, 
as opposed to flat sawn or slash grain. Looking at the 
end of a pine board you will see that there are alternate 


This room is finished throughout in red gum, often called hazel. 
Circassian walnut in coloring and mottle; indeed, it is coming into use in moderate priced 
furniture because of its beautiful appearance. 


Taking full advantage of the grain of red gum 


The figured gum resembles 


merly had a bad reputation for warping, but modern 
methods of drying the lumber and putting it in place 
have largely overcome this drawback. For painted 
woodwork, the important thing is to get a wood of fine 
and uniform texture free of resin and gum. In this 
class are birch, soft maple, whitewood or poplar, white 
pine, sugar pine, certain grades of southern pine, and 
various others. The sugar pine is California’s contri- 
bution to make good, in part, the depleted white pine 
forests of the East and North. The wood is somewhat 
coarser textured and has some rather conspicuous dark 
resin-duct lines; still, it is a splendid wood for service 


The Extermination of 
Insects 

N the Scientific Monthly 
for July, 1922, Dr. E. P. 
Felt, State Entomologist of 
New York, discusses various methods of exterminating 
insects, and especially the method of so reducing the 
members of a pest that natural agents or hazards 
actually bring about extermination. Dr. Felt is of the 
opinion that the method of progressive reduction, if one 
may use a special term, has not received the considera- 
tion it deserves, and yet it has been the method which 
has brought about extermination of Gipsy Moth colonies 
well removed from the generally infested 


The 


in areas 
territory. 

It is interesting in this connection to review the work 
of the earlier days against the Gipsy Moth when a 
systematic and very costly effort was made to find 
every egg mass in woodlands as well as on improved 
grounds and destroy them by hand, trees being climbed 
and walls taken down and relaid in the search for the 
last egg mass. This was supplemented by spraying the 
foliage in the infested area and banding the trees for 
caterpillars. Later developments have.shown that much 
of this laborious egg hunting can be eliminated by a 
system of spraying and cutting out low bushes or 
favored food plants. Conditions are thus changed to 
such an extent that the insect is unable to maintain 
itself and eventually disappears. 

Apparently, because insects are small and under cer- 
tain conditions exceedingly abundant, we have failed 
to make allowance for the results following a great re- 
duction in the number of individuals, especially if this 
be continued year after year. The matter is of more - 
than passing importance, because there is a possibility 
of making practical application of the principles in- 
volved and obtaining at a relatively moderate cost re- 
sults which might eventuate in large savings by eradi- 
eating injurious species before they had an opportunity 
of establishing themselves over extended areas. 

If we turn from the field of entomology to the broader 
realm of zoology, and consider what has occurred in 
the case of larger forms, we may find some very sug- 
gestive hints. 

One of the most striking instances of this kind is the 
extermination of the passenger pigeon, a bird at one 
time so extremely abundant that three carloads a day 
were shipped from one small Michigan town for a 
period of 40 days. 

The systematic destruction of prairie dogs has re 
sulted in over 4,000,000 acres of public lands being 
“largely freed” from these pests. There has also been 
very effective work against pocket gophers and rabbits. 
It is within possibilities to make local and almost com- 
plete eradication absolute. 

In view of the above, Dr. Felt believes that the -prob- 
lem of insect extermination should receive most careful 
consideration and as opportunity offers, tests or demon- 
strations should be undertaken, 
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ESPITE the momentous and 


rapid development of the 
motor car industry during 
the last two decades to the 
point where now it is one of the leading 





occupations of the country, the best is yet 
according to the opinions of eminent automo- 
tive engineers. Many laymen believe that 
bile of the present is as nearly perfect as it is humanly 
Car manu- 
however, appreciate that many 


to come 


the automo- 
make a mechanical vehicle. 
facturers and inventors, 
practical and essential improvements must yet be made 


possible to 


in the horseless carriages before they attain the stage 
of mechanical perfection. The cars of the present 
abound in gloss and glitter, graceful lines, splendid 
bodies and powerful engines; but they lack in internal 


efficiency and the ability to convert gasoline into power 
with the minimum fuel. 

It is not beyond predict 
of the motor cat depend 
development of 
fuel. Though 


waste of 
future 
on the 
utilizing 


that the 


largely 


reason to 
industry will 
economical 
present gas is cheap compared 
with the 1920 the future supply is hazardous. 
Gas waste and the extravagant use of fuel must accord- 
Furthermore, must im- 
and designers the importance of 


more systems of 


for the 


peak, 


ingly not be countenanced. we 


press upon car makers 


adapting car construction to portending fuel shortages. 


The quality of gasoline as well as its volatility con- 
stantly are becoming worse. This means that engines 
designed to use the best grades of fuel are inefficient 


because the gasoline is of bad quality. Refiners grad- 


ually are allowing the quality of the fuel to depreciate 
in their futile attempts to make the available supply 
satisfy the heavy demand. There is not much chance 
that the refineries will improve the volatility of the 
gasoline so about all that the motorists can do is to 
increase the average mileage which they now get out 
of one gallon of gusoline. 

One of the most practical methods of increasing the 
mileage is by providing some efficient and satisfactory 
method on all cars for heating the intake manifold. 
Simply heating the air by passing it over the exhaust 


pipe before it enters the carburetor is not sufficient. It 
is fundamentally essential that the intake-manifold de- 
which have not already 


sign be changed in all cars 


attempted to correct this defect so as to curtail losses 


from cold manifolds. Gas is wasted in large amounts 
HAS a house that he would 
like to sell or let and B is 


desirous of buying or renting 








one. A and B must come to- 
gether before the transaction can be closed. 
A may try to find B by himself, and it 
may be that he will so find him in the course of time. 
But A may be in a hurry and want the matter over 
right away. So he goes to a broker who brings him 
in contact with B quickly and closes the deal. The 
broker is the accelerator of the action, which would 
take place anyway, but only very slowly. 
A chemical process depends upon two or more sulb- 
stances reacting with each other to give the desired 


For ex- 
with a 


product with, perhaps, a by-product as well. 

umple, if we want fat 
solution of lve, and we get not only soap but glycerine 
well. Now, change has 
a definite time that is required for its completion under 
conditions. The chemical 


“broker” is a 


to make soap we heat 


us every chemical or process 


go-be- 


which 


certain determined 
tween or the chemical 
increases the speed of the action with the result that 
the product is formed in much time with 
panying increased capacity of plant and reduction in 


substance 


less accom- 


cost. 

The story is told of an alchemist, a chemical ma- 
gician, who described a fanciful method of obtaining 
gold by starting with a bit of “medicine” the size of a 


this on mercury he took an ounce of 
produced, and threw it again on a 
thousand ounces of mercury, and so on until the latter 
changed into gold. The idea of something in a very 
small quantity causing by its mere presence a profound 
change which would otherwise ef- 
fected slowly or not at all, just pre- 
posterous as the idea of the final result being gold. But 
that is just what the chemical “broker” does. This is 
the substance which the chemist calls by the odd name 
of “catalyst,” and the action itself “catalysis.” 

There are two peculiar 
namely, the fact that only a minute qnantity is 
quired to effect their action and that 
themselves suffer no change during the process, but at 
the end of the same are in the same condition as at the 


Throwing 
powder 


hean. 
the red 


to take place, be 


else seems as 


properties of all catalysts, 
re- 


secondly they 


beginning. They do, however, hecome “used out” 
(which is entirely different from “used up’), and must 
then be regenerated, literally made healthy again, 
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When Will Automobiles Be Perfect ? 


in starting cold cars as well as in accelerating cold en- 
gines. The intake manifold is continually exposed to 
temperature even during ordinary running 
where the drivers have to slow up for traffic or at cor- 
else speed up for grades or in passing other 
Any mechanical appliance which could ad- 
justed on the manifold so as to keep it hot and at an 
even temperature would satisfy a vital, existent need. 

It is also essential that crank-case dilution be elimi- 
nated in our present models of automobile engines if 
the best potential results are to obtain. Not one-tenth 
of one per cent of the motor cars now in operation com- 
pletely vaporize the gas in the cylinders, and as a 
sult some of the raw gasoline runs down into the crank 
with the lubricating oil where its fuel value is 
and trouble develops in the crank and 
bearings as a consequence of the presence of this foreign 
material. Engine friction is serious a of 
power loss as crank-case dilution. The tendency among 
manufacturers has been to place, in the cars used for 
general motoring, small engines which must be run at 
high speeds-—the same as used in racing 
The fact is, such general utility cars should be equipped 
with large engines running at low speeds. Engineers of 
the Bureau of Standards recently conducted some in- 
teresting tests to determine the importance of engine 
friction. They found that it required a force of 70 
pounds to tow a large touring car behind another car 
over a macadam highway at a speed of 10 miles an 
hour when the gear was in neutral. The motive force 
had to be increased to 110 pounds to tow the car in 
high gear and to 220 pounds to move it when the gears 
were set for second speed. In this case the engine fric- 
tion amounted to 150 pounds, being the difference be- 
the move the car when in 


changes 


ners or 
be 


cars, 


re- 


case 
wasted case 


as source 


those ears. 


tween power 


and in 


necessary to 


neutral, 


second gear 


Another needed improvement is the provision of a 
carburetor which may be simply adjusted from the 
driver’s seat so as to insure the most effective utiliza- 


tion of the fuel. Unquestionably, future types of motor 
cars will be provided with simple carburetor-throttling 
which may attached conveniently to the 
steering wheel where the driver can adjust them as the 


devices he 


The Chemical Go-Between 


they once potent to do their work. 

Probably the most interesting of the catalysts are the 
substances known as enzymes, for they carry out their 
action in our own bodies in the digestion of the food 
we eat. Digestion is a chemical process, whereby the 
food is changed into a form that can be absorbed by 
the fluids of the body and converted into heat and 
muscular energy. The process starts when we chew 
our food and masticate it thoroughly with the saliva. 
The enzyme of the saliva, pytalin, changes starch into 
sugar. Pepsin in the stomach meat and 
other albuminous food, such as eggs, into soluble form. 
All these substances are present in the fluids in small 
amounts and bring about the change in short order. 
There is a commercial enzyme made from yeast which 
ean change 200,000 times its weight of sugar into glu- 
One part of rennet will convert 400,000 parts of 
skimmed milk 

Perhaps the extreme of catalytic action is illustrated 


before are more 


decomposes 


cose. 


into cheese, 


with the familiar antiseptic, peroxide of hydrogen. 
This substance is unstable, that is, it tends to break 
up easily into the materials from which it is made, 
namely, water and oxygen. In fact, it is this very 


instability which makes it such a good antiseptic, for 
the oxygen produced destroys the cause of the infec- 
tion. This decomposition is accelerated fast by a 
drop of a solution of platinum, that one part of the 
latter will cause the decomposition of 300 millions parts 
of peroxide. 


so 


The commercial importance of catalytic agents is 
very vital to many industries. Sulfuric acid, the king 
of chemicals, so-called because of its almost universal 
use in chemical and allied industries, was made for- 
merly in such a way that an acid containing a great 
proportion of water was obtained first. Then, as a 
strong acid had to be had for various purposes, the 


water was evaporated to concentrate the acid. For the 
manufacture of indigo a very strong acid is required 
and the difficulty of getting this from the weak acid, 
produced at the start, led to chemical experimentation, 
until it was found, after much time and the expendi- 
ture of much money, that tv the aid of platinum and 
other materials, which act as catalysts, the 100 per cent 
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ear is in motion without undue trouble. 
If a contrivance of this type could lk 
devised which might consist of a slidin 
lever which could be moved in on 
direction to increase the power and richen the mixture 
and in the other direction for a lean mixture and 
more economical use of the fuel, existent extravagance 
in the use of gasoline on cars which are equipped wit 
non-adjustable carburetors would be eliminated. 

The simple rule used by the Bureau of Standards fo 
determining what adjustment of the carburetor ji 
proper and most satisfactory is to employ the leanes 
mixture which will fire regularly during a long drive 
This goal is reached by leaning down the mixture unti 
it begins to backfire through the carburetor. Henc« 
forward as exigency for so doing arises, the mixtur 
may be richened and the power increased for hills 
Owners who drive their car 10,000 to 15,000 miles 
year or more will find that they can greatly reduc 
their annual gas bills if they will adhere to this plan 
Maximum economy and maximum power do not occu: 
at the same point in automobile operation. Govern 
ment tests have shown that maximum power obtains 
where the mixture consists of a blend of 13.5 pounds 
of air per pound of fuel while maximum economy re 
sults from a ratio of 16.5 to 1, 

It is not anticipated that any decided improvements 
in engine-oiling systems will effected in the near 
future; consensus of opinion is that they are already 
about as highly developed as they ever will be. Greater 
effectiveness in the use of lubricating oil could lhe 
gained if only refineries would produce oils of similar 
grade and quality, year after year, instead of allowing 
the different types of oil to deteriorate in quality as 
they do. In the operation of motor im 
portant to maintain the combustion chambers free of 
oil pollution. Oil enters the combustion chamber when 
it is pumped into the main bearings to an extent where 
it overlubricates the cylinder walls. This can be pre 
vented by the use of oil-scraping rings. Opportunity for 
the oil eliminated from the walls to flow from the com 
bustion chamber should be provided in the form of 
adequate openings. 

All cars of the future should be furnished with auto 
matically lubricated spring shackles as such equipment 
increases the service period of the car, improves the 
ease of riding and lessens the worries of the driver. 


be 


cars, it 1s 


acid could be made directly from the sul 
fur, and then if a weak acid was required 
all that necessary was to add the 
proper quantity of water the strong 
acid. Today a deal of the sulfuric acid made in 
this country and abroad is manufactured by this soe 
called “contact” and subsequently diluted to 
the desired strength. 

Not long ago we read of the blowing up of the Oppau 
plant in Germany, which was making ammonia fer 
tilizer in large amounts. This process depends on the 
use of catalysts and so the of making 
nitric acid from the air, which was the sole reason why 
Germany endured so long in the war after its supplies 
of Chile nitrate of soda were cut off. You cannot make 
explosives without nitric acid. 

The cotton that comes from the cotton plant contains 
Until Whitney invented the cotton gin, it was 
a very tedious operation to pick the seeds out by hand, 
for that had to be done before the cotton could be spun 
into thread. For a long time thereafter, the cotton 
seeds were thrown away, for there was no apparent use 
for them and in truth they were a serious impediment 
around the plant. Then, found that it was 
possible to extract from them an oil, which was edible 
and very useful in cooking and for making salads. The 
seeds were no longer thrown away, and an entire new 
industry was developed and the cotton-seed-oil by-prod- 
uct became almost as valuable the cotton itself. 
But the oil was not convenient to handle while frying, 
and people did not take kindly to it. Then, it was 
found that when hydrogen gas was passed through the 
oil in the presence of finely powdered nickel and other 
metals, the gas was absorbed by the oil and the latter 
was converted into a solid fat, just like lard. Only a 
small quantity of nickel was required for this purpose. 
Nickel is the catalyst in the process. 

There are numerous other processes in which cata- 
lysts are used. Indigo dyes are made with the aid of 
eatalysts. Photographie prints are made without sun- 


was 
to 


great 


process 


does 


process 


seeds. 


someone 


as 


light by their means. Aleohol can be changed into 
formaldehyde by them. The solvent, cleansing agent 


and fire-extinguisher, carbon tetrachloride, is manu- 
factured with the aid of the catalyst iodine and in fact 
there is hardly a chemical manufacturing process of 
importance that does not at some stage employ the 
services of a catalyst. 
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Our Psychic Investigation 
The “Direct Message,” and the Relation Which It May Ultimately Have to Our Work 





phenomena of 
over 


MONG the _ psychic 
spiritism that 
and over, until they have come to be 


have occurred 
a commonplace of spiritism just as 
a telegram is a commonplace of busi- 
rank is held by the direct 
spirit The medium with 
her own hand, or her own voice, or 


ness, first 


messicge, 














her own vocal mechanism speaking 
delivers a written or a 


from 


hers, 
communication, This 
who is present in his own iden- 
Usually 


in a voice not apparently 


spoken purports to come 
some deceased person 
tity, and to be addressed to one of the sitters. 
friend or relative of the 
is merely an identified 
opportunity to 


the alleged communicant is a 
recipient; but in many 
or unidentified spirit 
communicate with our world. 

To one witnessing this for the first time, of course, 
the conditions and the technique are not in the least 
The suggestion of fraud is so strong as to 


CSCS he 


who seizes the 


impressive. 
amount, in the absence of emotional reactions, to prac- 
If I seize my pen and write a message 
should you be- 


tical certainty. 
and sign it Alexander the Great, why 
lieve that I have not composed and written it myself? 
If, in the bargain, the alleged message is of a wholly 
trivial character, having no relation to the identity of 
the communicant or of the sitter; if it be entirely ap- 
message from any dead 


propriate as a 


By J. Malcolm Bird 


determination, we are at liberty to admit this and to 
express a provisional preference for the one alternative 
or for the other. 

The present writer has already 
cated his preference in this way. 
joys equally the privilege of having his own preference. 
The unhappy fact is, indeed, that both explanations 
explain so completely and in such detail that it seems 
utter impossibility to discriminate between 
them by piling up a multitude of observations upon 
mere direct messages. So far as I can see, no message 
susceptible of verification could ever be received which 
could not with equal completeness be accounted for on 


(May, 1922) indi- 
Everybody else en- 


to be an 


both grounds. It therefore seems necessary, if we are 
ever to discriminate between the theories of survival 
und of telepathy, to turn our attention into some chan- 
nel other than that of direct messages, 

We make this detailed explanation because a very 
large number of correspondents have written in spe- 
cifie or implied criticism of our action in ruling out 
from our present investigation the direct message. It 
seems to be generally assumed that we do this because 
we regard such messages as unimportant and unworthy 
of investigation. This is exactly opposed to our real 
attitude. Tsut we do consider that in the present state 
of knowledge the direct message has yielded all that it 
can to investigation, and that further pregress in col- 


Mrs. X. was stricken with what was plainly a mort:] 
illness; and a compact was made that, after her 
decease, if she preserved her identity and found co: 
munication possible, she should try to communicate. | 
countersizgn was agreed upon and stored away in safe 
deposit under proper seal; this countersign was to be 
used by her in any genuine message. After her death, 
Dr. X. sought communication from her through numer 
ous mediums. He got alleged communication, from 
numerous mediums, but never the password. He 
finally offered $500 for the countersign ; and he still has 
his money. He has had direct sittings with a large 
number of mediums, and has had mail communications, 
more or less spontaneously, from a large number more, 
He has received 109 different alleged countersigns, none 
of them correct, and none duplicated with the single 
exception of the very obvious word “Mizpah.” 

Dr. X. feels about telepathy more or less as we «di 
and he would be just about as well pleased to get the 
countersign in one way as in another. He 
made no effort to exclude telepathy 

He has, on the contrary, sat in the 
presence of mediums and concentrated with all his 
mental energy upon the true password; but to no 
effect. The production of 109 incorrect countersigns 
under such conditions can mean but one thing as re 
gards the mediums; a very great number of persons 


correct 
has accordingly 
from his sittings. 


are masquerading as mediums who lack 
proper capacity for producing, by what 





living one—the 





person whatever to any 
suggestion of 
fraud on the part of 
so much the stronger 
Now in a very considerable proportion 
of the cases that oceur the message is of 
just this character. “My darling—-I am 
so happy to communicate with you—I am 
and watching over you 


conscious and deliberate 
the medium is just 


well and happy 
I see you every day and know all you do 


it is very hard to communicate with 
you—what joy it gives me to overcome the 
obstacles—I must go, but I shall come 


again.” Such a message may be genuine 


but there is no internal evidence to show 


its genuineness; and many of the mes- 
sages about which the recipients get so 
wrought up’are of precisely this char- 


acter. There is no profit for anybody con- 
cerned in ignoring these facts. 

Equally, however, there is no profit for 
the skeptic in ignoring certain other facts 
built into his strue- 
unim- 


that are not so easily 


ture of unbelief. In spite of the 





RITING at a time when our January issue, with its full state- 
ment of our conditions, has not yet appeared on the newsstands 
or in the mail-boxes of our subscribers, it is obviously out of the 
question for us to announce any definite entry from any particular me- 
dium. We have had serious inquiries from a number of apparently qual- ing 
ified mediums, however, and there appears to be no doubt that the Com- 
mittee will have work to do from the start. It must be remembered, how- 
ever, that the Committee itself cannot start too early. It must be organ- 
ized, its procedure laid down, its dates arranged after much correspon- 
dence with the Committeemen and the mediums. It must be learned what 
phenomena each medium is likely to produce, and it must be decided what 
instruments are to be employed and in what way. In order not to hold At the same 
mediums from out of the city in New York for an unreasonable time, all 
this must be done by mail. In short, we cannot decide today to make an 
investigation of this character, form our Committee tomorrow, and start 
seances next week. Just as soon as it is possible to make an announce- 
ment covering specific seances we shall do so; until it becomes possible, 
we must ask our readers to realize all the things that have to be done first. 

THE Epiror. 


ever means they are ordinarily produced, 
genuine “direct messages.” We can for- 
give a medium for failure to produce any 
results, for the conditions governing me 
diumistic procedure are not clearly known 
and there seems every reason for belie 
that they are erratic and delicate 
We could even forgive a few mediums for 
getting the wrong message from the wrong 
spirit or from the wrong telepathic source. 
But 109 consecutive specific performances 
that are wrong impress us very unfavor- 
ably. It looks altogether too much like 
an out-and-out guessing contest. 

time, the failure of any 
of Dr. X’s mediums to produce his coun- 
tersign telepathically is rather a blow to 
the adherents of that theory. We think 
that the occurrence of telepathy is too 
strongly substantiated to be denied in toto. 
But certainly explanation is demanded to 
account for the failure of 109 persons who 
may, as a class, be assumed much more 
sensitive in this direction than the aver 














pressive technique inyolved in the use of 


age person, to deliver the goods to Dr. X. 





the medium’s hand and mouth, there can 

be no rational dowbt that many mediums 

are genuine to the extent that the speaking and writ- 
without their volition or even without 
their consciousness. Nor can there be any doubt that 
there exists a great bulk of “evidential” messages, 
which are by no means trivial or lacking in pertinence 
Such 


ing are done 


to the recipient and to the alleged communicant. 
direct and indirect references to 
between communicant and re- 
The wealth of detail 
One might 


messages are fall of 
the relations existing 
cipient during the former's life. 
and of specific incident is often staggering. 
as well try to deny Niagara or radio broadcasting as 
deny this. The thing occurs What are we to do in 
the way of explaining it? 

Just two explanations have been offered that meet the 
facts. One is the hypothesis of individual survival of 
death, followed by communication. The other is the 
hypothesis that there exists a faculty of communication 
between the minds of living persons, outside the usual 
channels of sense perception. 

Kither theory, in order to account for all the facts, 
elaborated. The one requires a 
number of assumptions regarding the conditions of 
survival and of communication; the other demands 
equal liberality in assigning to the living mind powers 
and properties which it is not demonstrated to possess. 

If the known facts verify one hypothesis and elimi- 
nate the other, that is the end of it. If they do not, 
we seek further facts that shall settle the matter. 
Pending the discovery of these we are not permitted 
to give either hypothesis precedence over the other. But 


must be considerably 


any concrete postulate is necessarily either pleasing to 


you, and to me; or else distasteful. Pending the final 


lateral fields is necessary before anything more can be 
said about If we can find something 
else that can be explained by postulating the action of 


these messages, 


departed intelligence, but not by telepathy, we shall 
have made progress. If we can find some other pos- 
sible field of activity for these intelligences in which 


the question can be more directly verified whether it is 
they or some other agent at work; if we can find some 
other avenue of proving that they do or do not exist— 
then we shall have done something throwing real light 
upon the direct message. If, on the other hand, we 
ean demonstrate clearly that telepathy is or is not a 
subconscious faculty of every human, that it is or is not 
a long-range phenomenon, that it is or is not selective 
as regards the source and character of its data, ete., 
ete., we shall have made a similar contribution. 

It is really of the most vital importance to determine 
the character of these messages. If they are tele 
pathic, we certainly want to isolate and develop the 
faculty so that we may all enjoy it. If they are from 
another world that exercises a directing influence over 
our lives, we certainly want to isolate and utilize that 
influence to its fullest capacity. By restricting our 
activity to the things which there is good ground for 
hoping that it may be possible to settle at the present 
time, our energy will be best applied. It is only fair to 
say that all of the judges do not agree in all details 
with all that I have said. 

Just by way of demonstrating our open-mindedness, 
we recite the contents of correspondence which we have 
had with a gentleman whom, in the absence of specific 


permission to print his name, we shall call Dr. X. 


Is the doctor a non-conductor of extraor- 
dinarily high resistance? Or what is the matter? 

As offset to this, we relate the case of Captain J., 
of the United States military establishment. The Cap- 
tain puts it before us, with full permission to investi- 
gate; and as it falls within our field of physical phe- 
nomena, we hope to find it possible to do this. In his 
father’s house there began, several years ago, what is 


described as a popping noise, like the snapping of 


fingers. It comes once, twice or thrice in rapid suc- 
cession. It began in one room and gradually spread 


Sometimes it misses a period up 
to two weeks, but as a rule it pops every day. When 
in action it is heard from 25 to 50 times a day. The 
family visited another son in New York, and the pop- 
ping preceded them, announcing their impending arrival 
by a margin of several minutes. It stayed in the New 
York apartment throughout their stay and for a month 
afterwards; whether it occurred during this time at the 
old homestead we have yet to learn, It pas been heard 
by a very large number of people. j 

Of course there are alternatives to ajreal live ghost 
as the explanation. It might actually/be a hallucina- 
tion on a large scale; we are not informed whether the 
attempt has been made to record if photographically. 
More probably, it might be a discharge of nervous or 
electrical energy at high “potential” from the anatomy 
of one or more members of the family; though this 
explanation might very well fail under careful examina- 
tion of the conditions of its production, and especially of 
its persistence in New York. This persistence makes it 
seem unlikely that it is a phenomenon of one person, 
at any event. 


to the entire house. 
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The New Home of the National Academy of 
Sciences 
By V. M. Whiting 

rpilERE is being constructed, in Washington, a build- 
| ng that will be of interest not only to scientists all 
the world, but to the general public as well. This 
home of the National Academy of Sciences and 

t hard-working National Research Council. 


SCIENTIFIC AMERICAN 


over to the use of industrial research laboratories 
for the display of the results of their work. Univer- 
sities, observatories and other institutions will bring 
astronomical, or chemical 


their newest mathematical, 

find, for the interested public to view and realize 
the progress being made constantly in these differ- 
ent fields, 


The exhibits will of necessity be constantly changing, 
and progress will be the keynote, for each week will 


85 


ana experimenting on any subject of science and art,” 
and to be elected to it is the greatest honor than can be 
paid a scientist. Incorporated by Congress in 1863, 


it was originally limited to 50 members, but it has 
grown, since the limitation was removed in 1870, to a 


membership of 187, at the present time, with 36 foreign 
associates, 

The Council, a 
permanent by act 


was made 
and through 


promoting 


war-time organization, 
of Congress in 1918, 


its purpose of 





wing the new Lincoln 
Memorial and occupying the 
e block on B Street, be- 
n 20th and 21st Streets, 


ll be of almost equal 
c beauty and a fitting 
anion to that structure. 


l is designed by Bertram 
G. Goodhue and is to be a 
low building of white 

le in style of 
itecture, and will be 
decorated in symbols that 
depict the progress of 
science as well as its benefit 


classic 


humanity. One of the 
decorations will be a bronze 
bas-relief procession of the 


leaders in the different 
branches of science since the 
earliest Greek philosophers 
to our modern scientists. 

» In the center of the build- 


ing will be a rotunda, and 
surrounding it seven rooms, 

ch will constitute a sort 
of progressive museum, for 

these rooms and the ro- 
tunda, will be displayed by 
the Council all the latest 
developments in the = scien- 
tific world. Here will be 
seen wonderful scientific 
facts actually in progress 
that have in the past been 
known to us only in theory. 
The movement of the sun 
and the rotation of the 
earth, two phenomena little 
understood by many of us, 


can be studied and observed 
in the rotunda, for a coclo- 
stat mounted on 
the dome of the building, 
will reflect the image of the 
sun on a large white circu- 
lar table beneath, in the 
middle of the room, and the 
sun spots, which to most of 
us are mere hearsay, can be 
seen moving across the disk 
of the sun and changing in 
number from day to day as 
the sun turns on its axis. 
Suspended from this dome 
in the rotunda will be a pen- 
dulum which will demon- 
strate Foucault’s famous ex- 
periment. This pendulum 
will swing in a steady are 
always in an invariable di- 
rection, and as the earth ro- 
tutes beneath it, this rota- 
tion will be clearly shown 
by the changed direction 
over a divided are. In the 
tunda, also, such well- 
known but little understood 
phenomena as earthquakes, 
electric and magnetic storms 
ill be demonstrated. Here 


telescope, 





ee tae 
as a y 


a 
<P We 
ou 





oe 


research in mathematical, 
physical and 
ences and in the application 
of these to the useful arts, is 
doing much to increase pub- 
lic knowledge and welfare. 
Although designated as an 
agent of the Academy, for 
the accomplishment of par- 
ticular purposes, it has its 
own and member- 
ship, and determines its own 
activities and policies, The 
rented building which has 
been the home of these two 
organizations has grown 
much small for their 
purpose, so the present site 
of the new building was pur- 
chased through the gener- 
osity of friends, and the 
building will be erected and 
maintained by means of the 
$5,000,000 contributed for 
the purpose by the Carnegie 
Corporation of New York. 
Although this extraordi- 
nary museum will be of in- 
tense interest to scientists, 
it has been planned particu- 
larly with a view to instruct- 
ing and attracting the gen- 
eral public. The Research 
Council has recognized the 
fact that it is becoming more 
and more necessary to dem- 
onstrate facts to the average 


biological sci- 


officers 


too 


mind, as the modern ten- 
dency is toward visualiza- 
tion rather than learning 


through the printed page. 


Seeing to Taste 
HAT we know as taste 
is a somewhat more 

complicated sense than is 
commonly supposed. As a 
matter of fact with the 
sense of taste alone it is only 
possible to detect four 
flavors, which are sweet, 
sour, bitter and salt. All the 
more delicate flavors are dis- 
cerned with the aid of the 
sense of smell. This is easily 
proved by holding the nos- 
trils when eating any kind 
of jam, for instance. In 
such conditions it is quite 
impossible to detect the spe- 
cial flavor of the fruit. <A 
yet more curious point is to 
be found in the fact that the 
ability to taste is to an ex- 
tent, at any rate, dependent 
upon sight. Few people can 
detect the difference between 
beer and stout if they drink 
with their eyes closed. here 
are also a certain number of 
persons about who cannot 











ne will be able actually to 


ee the visible growth of Main entrance to the 


plants and bacteria. 
The seven rooms surround- 


ng the rotunda are each to be devoted to a separate 
exhibit, and will contain the very latest results of 
cientifie and industrial research. The National Re- 


search Council is made up of representatives from each 
(;overnment bureau, each scientific and technical society 
und from every other research organization; therefore, 
each of these different branches are given one of these 
rooms for the purpose of showing the public the latest 
development in their line. In the room devoted to 
sovernmental research will be shown from time to time 
any new invention, development or discovery coming 
inder their jurisdiction. Another room will be given 


new building in Washington that will house the National Academy of Sciences 


and its subsidiary, the National Research Council 


find a new wonder established in one of the rooms to 
interest and teach us the advance that is being made 
in the different branches of science. Nothing will be 
overlooked—the latest radio developments, some new 
synthetic chemical formula, or a newly discovered set 
of fossils. All will find a place in this unique building 
and will be examined with interest by visitors from all 
over the worid. 

This building will house both the National Research 
Council and the National Academy of Sciences—that 
organization which, since Lincoln’s administration, has 
existed for the purpose of “investigating, examining 


tell tea from coffee if they 
shut their eyes when drink- 
ing. Most of the men blinded 
pleasure in smoking; they 


during the war lost all 
In many cases 


said the tobacco had no flavor to them. 
by using a stronger tobacco the lost pleasure in smok- 
ing has been regained. An interesting test for ordinary 
people is to close the eyes while smoking a pipe or a 
cigarette. It is amazing the difference that is made, 
proving beyond all doubt that seeing the curling smoke 
has a great deal to do with appreciating the aroma of 
the tobacco. 

So all this seems to indicate that, after all, the 
senses of smell and sight are highly important in ex- 
ercising our full sense of taste. 
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{ Second Naval Conference Proposed 
IGHLY 
House of 


251 to 9, in 


significant was the recent vote in the 


majority of 
Naval 


Representatives, by il 


1 


favor of a clause in the 





™) Appropriation bill, authorizing President 
Harding to “enter into negotiations with Great Britain, 
France, Italy and Japan, with the view of reaching an 
understanding or agreement relative to limiting the con 
struction of all types and sizes of subsurface and sur- 


face craft of 10,000 tons standard displacement or less, 


and of aircraft.” 

It was the expectation of Secretary Hughes and the 
officers of the United States Navy who assisted him in 
drawing up the famous 5-5-3 program, that the reduc- 
tion of naval material would cover all classes of war 
ships and not merely battleships and battle cruisers, 


The proposals of our Government called for this, and 


they were acceptable to Great Britain and Japan. 
That the treaty failed to limit the strength in smaller 
vessels was due to the unexpected opposition of France, 
which was so uncompromising, that in order to save 
the conference from absolute failure, its provisions were 
limited to capital ships only. In this mutilated form 
the treaty was signed by the United States, Great 
Britain and Japan, It still awaits the signature of 
I'rance, and consequently of the rival Mediterranean 


naval power, Italy. 
Meanwhile the signatories of the treaty, feeling as- 
France and 


but the 


sured of the ultimate favorable action of 


Italy, 
allowed number of capital ships and have put out of 


have discontinued construction on all 
commission those ruled off the naval lists by the treaty. 
broken up, 


placed on sale no less than 


Great Britain, indeed, has already either 


rendered unfit for war, or 
eighteen battle-cruisers, 
among them Admiral Beatty's flagship the “Lion.” The 
“Maine” 
The 


were 


dreadnoughts, including six 


United States has sold the predreadnoughts 


and “Missouri,” and they are being broken up. 


five predreadnoughts of the “Virginia” class 


placed on sale, but they have lately been withdrawn 
from sale pending the, unanimous ratification of the 
treaty. The Japanese are dismantling seven predread- 


noughts; but they have stated that the hulls will not 
be broken up until all the powers have ratified. 

The failure of the limitation treaty to cover the 
lighter naval craft is beginning to cause some uneasi- 


mainly because of the great activity of Japan 


ness ; 
in the construction of these types, and of the fact that 


britain, due to her great wartime expansion 


(she has laid down no cruisers since the war) 
light a type in which 


Great 
possesses 
a preponderance in fast cruisers, 
we are very deficient, although we shall probably com- 


boats this 


plete six out of ten 7500-ton, 34-knot year. 
On the other hand we lead the world in destroyers, 
with 281 against 185 for Great Britain and 538 for 
Japan. We lead also in submarines with 59 of from 
nOO to 1000 tons as against 36 for Great Britain and 


28 for Japan. 

The whole question is in an unbalanced condition, and 
provocative of uneasiness and 
suspicion than was the battleship situation. The House 
that it settled forthwith. The 
evidently well to 
finish one thing at a 
lem before taking up military disarmament—a question 
that fairly bristles with perplexities. 


therefore is only less 
should be 
concurs: but, it 
time, and settle the naval prob- 


considers 


Senate would do 


New York to San Francisco in 28 Hours 
N A address at Detroit, before 
lately formed First National Air 
Colonel Paul Henderson, Second 
Postmaster-General, 





the 
Institute, 
Assistant 


recent 











made public some ex- 





tremely interesting facts regarding the Air Mail Ser- 
At present it consists of a relay advance of mail 
New York to that 
is to say, the mail is picked up and carried ahead of 
the train such 
cities as Cleveland and Chicago. 


vice. 


from San Francisco and vice versa 


mail, thereby gaining several hours at 


The net result is that 


the Air Mail Service, every day, advances about 12,000 


pounds of first-class letter mail by a matter of some 
three or four hours, and this, where the advance de- 
livery is made late in the evening, means an actual 


16, 1921, to 
were flown 
the 


hours. From July 


2 000,000 


advance of 15 to 18 


September 7, 1922, about miles 


without an accident, and on September 16 of last 
year the service finished 10 consecutive weeks of flying 
with 100 cent 


trip was started and 


the entire trans-continental route per 


efficiency ; that is, to say, each 


finished exactly on schedule time, in spite of the fact 


that the ships had to cross the three mountain ranges 
of the Alleghenies, the Rockies, and the Sierras. 
The post office authorities realized that to get the 


full service out of an airplane it should fly by night as 
well as by day, and Colonel Henderson assures us that 
of the question have reached a 
that it 
within a 


experiments and study 
is entirely 
few 


where it is safe to conclude 


stage, 
possible to fly at night. He believes that 
months a night journey can be made from Chicago to 
Cheyenne, Wyoming. If that is successful, the carriage 
of mail will become a continuous movement, flying from 
New York to Chicago by day, Chicago to Cheyenne by 
night, and from Cheyenne to San Francisco during the 
early part of the second day. If the night experiment 
proves out, mail can be carried from New York to San 
The plan for night 


Francisco in from 28 to 30 hours. 


flying includes an emergency landing field every 25 
miles, furnished with the proper lights and with a 


beacon light visible for a distance in excess of 25 miles. 
If the continuous mail service be established, it will go 
contributions 


the valuable 


of commercial aviation. 


on record as one of most 


ever made to the art 


The Engine as a Brake 
VERY automobilist of touring experience has 
had brake. 
We refer not to the mild expedient of idling 


oceasion to use his engine as a 


the engine while taking a moderate declivity, 





but to the whole-hearted measure of shutting off the 
ignition while leaving the engine in gear, so that it is 
earried through its cycle by energy abstracted from 


the rolling car. Though this is necessary in descending 


is a general failure to 


there 
happens in the engine when 


from the real mountains, 


understand exactly what 
The very term “running on compression,” 


it is done. 
generally used though it is, is a misnomer, as may be 
easily seen, 


At the end of the intake stroke the cylinder has its 
greatest capacity and contains a certain amount of air. 
contains the 


The air 


the compression stroke it 
of the original 


At the end of 
same air, in a fraction space. 
has been compressed in a definite ratio, and work has 
been expended in this compression. Then the piston 
recedes again, taking what would be the power stroke 
if there were any spark. The result of this dead return 
stroke is to relieve the air in the cylinder of its com- 
pression. It should be clear that every iota of energy 
spent in the compression is returned, during the dead 
stroke, by the pressure of the expanding air against 
the moving piston. 

The compression stroke takes energy from the rolling 
ear, the return back. for 
through friction and through leakage of compressed air 
rings, the net result of these two 
Whence then comes the braking power 


stroke gives it Save loss 


strokes to- 


past the 
gether is zero. 
of the engine? 

There is but one possibility of answer. 
and exhaust strokes, the engine pumps a volume of air 
through the intake, and out of the cylinders, 
through the exhaust and back to the atmosphere. It 
this pumping that provides 


On the intake 
into 


absorbed by 
Here there is no offset; the air has to be 


is the 
the braking. 
driven in, and it 

But there is still room for fallacy. 
recently stated that there is no advantage in opening 
the throttle while braking in this 
readers demonstrated, in questioning this, that the se- 


energy 


again. 
Thus, when we 


has to be driven out 


way, numerous 


quence of cause and effect involved is not a simple on 
have that offs 

by the return stroke—if it were not, of course, it woul! 
that the more air admitted through a wider 
the more work the engine would have to d») 
in compressing it. But some who avoided this pitfa!! 
still that on the intake and exhaust strokes 
no work was done. With the piston open to the atmo 

phere on both the breather an! 
above through the valve—it was argued that there was 


Some overlooked the compression is 


be true 
throttle, 


imagined 
through 


sides—below 


atmospheric pressure on both faces of the piston, an: 


that the latter moved without overcoming any resis 
tance save that of its bearings. Most of our readers 
who took this viewpoint were honestly puzzled t 


imagine where the very considerable braking power o 
the engine came from, and to decide whether it could 
possibly be due altogether to internal friction. 

The sequence of events on the intake and exhaust i 
have to defer dis 


interesting, but we shall 


month. 


itself most 
cussion of it until next In the meantime, per 
haps some of our readers will be interested in figuring 

Perhap 
take thei: 


it out and comparing their results with ours. 
them will even be keen enough to 


cars to the longest and steepest hill that is convenient 


some of 


and learning just where, with a dead engine, the throt 

tle should be set for maximum braking power. 
The Turbine Locomotive 

E INVITE a study of the 

results been 


highly 
achieved 





careful 
creditable which have 
by the turbine locomotive of which a rather 
full description will be found on another page 
of this issue. In view of the great economies which 
had been realized by both land and 
bine, it was inevitable that serious attempts would be 


made to apply this type of prime mover to the locomo 














the marine tur 


tive; notable efforts to do this are the Ramsey loco 
motive which is now undergoing tests in England; and 
the Swedish Ljungstriém locomotive referred to above. 

In applying the turbine, Ljungstrém decided to in 
corporate also the two features of steam super-heating 
and hot-water feed, which have been applied with such 
excellent economical results to the reciprocating loco 
motive. Additional have been 
the use of hot draft, the complete enclosure of the 
working parts of the locomotive, and the use of forced 
Judged by the consumption of fuel for a 


economies secured by 


lubrication. 
given output of power, this very elaborate and compli 
cated locomotive has been a brilliant success, as proved 
by the fact that in hauling the same trains in competi- 
tion with the Swedish standard locomotives the fuel 
bill has been cut in half. 

So far so good; but we must remember that the sav- 
ing in fuel must be heavily offset by the very great cost 
of construction. A first-class locomotive, designed for 
heavy American from $40,000 to 
$60,000: and it takes but a cursory examination of the 


service, costs today 


Ljungstriéim locomotive to realize that if one of this type 
were built in American shops, it would cost at present 
prices three or four times that amount. If so, the ques- 
tion arises as to how far the interest on the excess cost 
would go to offset the economy of operation. In draw- 
ing attention to this fact we have no wish to detract 
from the great credit due to the Swedish engineers for 
the brilliant results which they have obtained. 


A Chain Cable Problent 
ROM far Australia a correspondent asks us 
to explain how such great chain 
those which will support the Hudson River 
bridge are linked up in midair across the 
opening of over 3000 feet between the banks of the 
river. He can understand how a continuous wire can 
be woven back and forth to form a wire cable, but he 
cannot conceive how it can be possible to support the 
many thousands of I-bars while they are being pinned 
together to form a self-supporting chain. Doubtless, 
the thought of a great 





cables as 














this problem has exercised 
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O P I t f{ Vi 
one iny of our readers, particularly in view of the great tions of the fighting fleet under Rear-Admiral McCully. — be clearly understood that there is yet a great deal of 
ff's« size and weight of these particular chains. Finally, the “fleet base force,’ composed of mine, arduous work to be done, Although 741,883 buildings, 
oul| There are four main cables, each made up, trans- destroyer and aircraft squadrons, will be under Rear- that had been destroyed or seriously damaged, have 
ider rsely, of 81 eyebars, arranged in three superposed Admiral Chase. been reconstructed or put in order, there are still over 
200,000 such buildings that have yet to be rebuilt. Of 


»do & jains. Since these are assembled at their ends upon a 


fal) 


common pin, the total width of one chain is about 12 
kes & et. Each I-bar will be, say, two inches thick, and 54 
no bars must be assembled, side by side, on each pin, 27 of 


em pointing toward one tower of the bridge and 27 
toward the opposite tower. Now, considering that there 
are nearly 20,000 I-bars in the four cables, it can be seen 


iit the problem of erection is of stupenduous magni- 


ani 


ude, Nevertheless, it is actually a simple operation. 
Let us suppose that the anchorages are completed and 
that the two towers have been built to their full height. 
Che first operation is to construct a working platform 
irried on wire cables and extending the full length 
of the bridge. Along this platform the pins are as- 
sembled at intervals of about 60 feet, corresponding to 
the length of the I-bars. Next, a single I-bar chain is 
ormed by threading upon the pins alternately a single 
a pair of I-bars, these being slipped over the pins 
When this has been done 


sie — ae ane = 
7 seo ss eS 


ne 
until they lie at their centers. 
we have a very strong chain extending from anchorage 





wa f to anchorage, and securely pinned to them and to the 
a i tops of the towers. This chain is now independent of 
x the platform, and the building up of the chain con- 
‘ tinues until the chain contains its full quota of I-bars. 
nl i Intermediate with the I-bars there are also threaded 
my y into place on the pins the vertical suspenders and the 
red . , P , P 
I diagonal members of the chain trussing. When this 
ved vork has been completed for the whole four chains, the 
ee work of attaching the floor of the bridge proceeds until 
a the whole structure is complete. 
be 
m An Undivided Fleet 
‘0 ITH the opening of the Panama Canal it was 
nd naturally expected that the Pacific and At- 
re i lantic Fleets would be combined in one mo- 
n é bile force, capable of being transferred at 
ng 4 short notice from the Atlantic to the Pacific or vice 
ch versa. To the amazement of naval strategists, Mr. 
0 4 lbaniels’ administration divided our main fleet and 
DN placed one fleet in the Pacific and the other in the 
ne Atlantic. Each unit was absolutely self-contained, in- 
“( dependent, and under a separate command. The sys- 
a : lem was pernicious from every point of view except 
i / perhaps the political one, and, in spite of the earnest 
~<l Z protest of practically the whole of the technical ad- 
i- j visors of the navy, this separation was maintained. 


The chief disadvantage was that there was a lack of 


that combined training, and of those maneuvers under 


<a 


, 

- ij . single commander-in-chief, which naval history teaches 

st 5 are essential to efficiency in the day of battle. 
Tr ; Furthermore, the country was put to great additional 
o : expense by maintaining the most important half of our 
e | battleship fleet on the Pacific coast; for the sources of 
e ff coal and fuel supply, the principal dockyards, the prin- 
it cipal engineering works and machine shops of the 
s- ; country, and the leading firms from which the navy 
t | draws its huge supplies of food, clothing, ete., are all 
4 concentrated west of the Mississippi, and mainly on or 
t : near the Atlantic seaboard. Therefore, there has been 
r } a continual and heavy expense in shipping material 
and supplies across the continent. To this was added 
; the increased outlay to cover the traveling expenses of 
ia officers and men on furlough, for most of these have 
5 3 their homes within relatively much easier reach of the 
s Atlantic than of the Pacifie coast. For these and many 
P other reasons, therefore, we welcome the reversal of the 
, } policy adopted under Mr. Daniels’ regime, and the an- 
, nouncement by the Navy Department that hereafter 
L there is to be consolidation of the two fleets into the 
, “United States Fleet.” Admiral Jones will be in su- 
; ; preme command, with Vice-Admiral Eberle serving un- 
| der him as commander of the battle-fleet unit. There 
; will be a scouting fleet commanded by Vice-Admiral 


MeDonald, and a control force to support the opera- 





By thus utilizing to the full the strategic value of the 
’anama Canal, the United States is able to present in 
either ocean a_ single, highly organized, thoroughly 
trained fleet, including our first-line battleships, backed 
up by all the accessory cruisers, destroyers, submarines, 
mine layers, aircraft, repair and supply ships which go 
to make up a perfect, modern, fighting fleet. 


A Plea for Decency and Comfort 

r IS an invidious task to criticize any part 
(and especially such a very essential part as 
the sleeping car) of a railroad system which 
has given to the world the Pullman ear, the 
dining car, the chair car, and the observation car, and 
by the invention of the vestibule has made the whole 
length of a train available for movement. 
Nevertheless, it is a fact that our sleeping car arrange- 
ments for dressing or undressing morning and night, 
sanitation—to nothing 














passenger 


for washing, shaving and say 
of the provision for sex separation and privacy—are 
about as unhappily contrived as they can well be. 

If there is one vice from which, as a nation, we are 
surely free, it is that of a blind, unreasoning conserva- 
tism; and yet the fact that the standard sleeper of 
today conforms so closely to the arrangements which 
were found in its original over half a 
century ago, will seem to prove that, here at least, we 
are under the spell of a blind tradition. 

In the endeavor to get into or out of his clothes, the 
traveler has to choose between dressing in the aisle, or 
the performance of weird, acrobatic feats within the 
For his morning ablu- 


prototype of 


narrow compass of his berth. 
tions he must bump his encumbered way through the 
car, to find himself crowded into a smoking room (for 
the time being extemporized as a dressing room) where 
he shaves at the peril of an accidental jolt to his elbow, 
—or waits—as the gods may decide. 
occupant of an upper 
when he comes to retire let him find such comfort as 
he may from the reflection that 
or three centuries ago went to bed, many of them, by 
way of a stepladder and thought nothing of it; but that 
half the occupants of a modern sleeper should have to 


and washes 


As for the berth, 


unhappy 


his ancestors of two 


reach their couch by the same means is, to say the least, 
a strange anachronism. 

Now this question of sleeping car construction is a 
technical matter, and it is capable of satisfactory solu- 
tion. The stateroom cars in this country and on the 
Continent (where, by the they universal) 
prove that it is possible to ensure a decent separation 
of the sexes, and not only provide absolute privacy but 


way, are 


make each two-room apartment a separate day and 
night room, with its own individual conveniences. 


Nor can we see why the separate stateroom sleeper 
should eall for a much higher fare. Structurally, there 
is involved, it is true, the building of partitions and 
the provision of individual lavatories; but if the sys- 
tem became universal, the cost of these would be pro- 
portionally reduced. Assuredly, a grateful public would 
be willing to pay a moderate increase over the present 
rates, in exchange for a decent degree of privacy and 
the many comforts which go with a separate room. 


The Rebuilding of France 
ATHER quietly, considering the magnitude of 
the task, but very persistently, the work of 
restoring the ravaged portions of northern 
— France has been carried on, with results that 
are perhaps too little known, and not sufficiently appre- 
ciated by the general public. The subject was recently 
brought to the attention of the American people by the 
announcement of the American Committee for Devas- 
tated France that it had held its last annual meeting. 
It is gratifying to know that the greater part of this 
huge task has been completed; nevertheless, it should 














the vast expanse laid waste by shell-fire and broken 
up with trenches, over 5,000,000 been re- 
stored and cleaned up by the removai of barb-wire, 
But there are 4,000,000 acres that 


acres have 


shells, and so forth. 
remain today in the condition in which they were left 
by the retreating German armies. We told that 
nearly 23,000 factories have rebuilt ; 
but 3000 factories are still in ruins. 

The work of the American Committee is a “record of 
homes rebuilt, of fields won cultivation, of 
agriculture reorganized, of infant mortality reduced, of 
standards of living conditions im- 
proved, and of help given to children and parents.”" All 
honor to the American women for the work which they 
have done so quietly during the past few years in the 


are 


destroyed been 


back to 


raised, of social 


devastated regions of France. 

The activities of the French government have 
prodigious, as may be judged from the fact that the 
whole of the smashed-up railway system has been re- 
constructed ; many of them of the first im- 
portance, have been rebuilt; to say nothing of the re- 
construction of the canal system and the restoring of 
the famous French highways to first-class condition. It 
is upon the vast sums that she has spent in this work 
that France bases chiefly her claim for compensation. 


been 


bridges, 


Locks No Hindrance at Panama 

HE impressions of Dr. Emery R. Johnson of 
the University of Pennsylvania, on his recent 
return from a visit to the Panama Canai, 
carry a special interest from the fact that he 
was a member of the first Isthmian Canal Commis- 
sion, and Special Commissioner on Traffic and Tolls in 
1912. 
trade and revenue, made at the time when the United 
States was taking hold of this great project, is a classic 
literature of this kind. Highly satisfactory is 
that the revival of business in recent 
months has given the Panama Canal a large increase 
of traffic, the revenue from tolls for the last two months 
having been $150,000 a month in excess of any previous 
record. Jf the present traffic continues until June 30, 
1925, the Canal will have been used by about 14,000,000 
tons of ships in the 12 months. This total, 
ealls for the passage of only 10 vessels a day, which is 
“only a fraction of the business the Canal is capable of 
handling.” The waterway is fully lighted, and, when- 
ever future traffic calls for it, operation by night will 

















Dr. Johnson’s report of the prospects of future 


among 
his statement 


however, 


be entirely feasible. Consequently, the canal can accom- 
modate four times the present volume of traffic. 

Commenting on Mr. Bunau Varilla’s advocacy of a 
sea-level canal, Dr. Johnson makes the surprising state- 
ment that a sea-level canal “would be no more efficient 
than the present canal,” and he proves it by pointing 
out that the capacity of 50,000,000 tons per year of the 
existing lock canal can be readily increased by adding 
another series of locks and converting the present twin 
locks into triple locks. The increased water supply, as 
we have lately pointed out in these columns, can be 
secured by the construction of an additional dam at 
Alahuela, across the Chagres River. 

It is gratifying to learn that the passage of the six 
locks in the present canal does not increase the time 
taken by a vessel in crossing from ocean to ocean. Dr. 
Johnson made this trip on a Grace Line freight-and- 
passenger vessel in 6 hours and 10 minutes, from 
anchorage at Balboa to the pier at Colon, and 2 hours 
and 19 minutes of that time was consumed in the pas- 
sage of the locks. In a tide-level canal the average 
speed could not be above six miles an hour, with a 
minimum time of transit of seven hours. The transit 
of the Suez Canal, which, of course, is tidelevel, is 
made at about this speed. 








88 


SCIENTIFIC AMERICAN 


FEBRUARY, 1922 

















root hairs. 


Root end of tradescatia, showing root tip and cap. Center 


Cross section of vascular bundlein lily of the valley: 
This ha 2 


a magnification of about 25 diameters; 


1, the phloem; 2, 
the two other views about 150 


Root of tradescatia showing 


Right: 


the xylem; 3, the bast. 


Details of typical root structures, showing where the circulatory system of the plant begins 


The Heart and the Heartbeat of the Plant 


The Work of Distributing 


—mmmmen | LE ROOTS of a plant, penetrating deeply 


into the soil, tirmly anchor it 
of support There are 
not 
sent in all 
points of the 
under the 


resembling a 





to its place 
thousands of such 
ind 


directions 


sub 
The 
root 


tiny roots which only divide 


divide, tint are 
fine, delicate 
forward 


growing 
soil, are 


thimble. 


always creeping pro- 
cap Be- 
hind this tip, the The 
water from the soil, which precipitates as dew or rain, 


somew hat 
sott 


tected by a 
root hairs are developed. 
is absorbed by them after it has dissolved out the salts 
of the soil. That which is taken up by innumer- 
able mouths of the root hairs is passed along, as by a 
never ending chain of buckets, from root to trunk, from 
and from twig to leaf. 


these 


trunk to limb, from limb to twig, 


Here the greater part of the moisture is evaporated, 
but the salts are retained and utilized. 

The rise of the sap from the finest of root hairs to 
the tip of the leaves can be likened to the action in 
the veins and arteries of the higher animals. In the 
plants it is the conducting vessels, or fibro-vascular 
bundies, which carry the necessary moisture. These 
can be divided into two parts, those which are hard, 
the xylem, and those which are soft, the phloem. The 
xylem conducts the salts and moisture from the root 


hairs to the assimilating laboratory which is, primarily, 
the leaf. Here the and part of the water are 
chemically bound together and the rest is evaporated, 
the phloem conducting the food where it is needed. 

In the leaves, the first thing which is manufactured 
with the aid of chlorophyll and light from inorganic 
This is a combination of car- 
Carbonie acid formed ; 
taken by the plant 


salts 


raw products is starch, 
bon dioxide and water. 
then two molecules of this acid are 


is first 


and changed into formic acid with the liberation of 
free oxygen. The formic acid is still further utilized 
and changed into formaldehyde whereby free oxygen 
is again formed. Six molecules of the formaldehyde 


are next condensed into one molecule of grape or invert 
If one molecule of water is now extracted from 
treated by a process of poly- 


sugar. 
the sugar and the result 
merization, starch is formed. 
indicated by the following formulae: 

H,O + CO, (carbon dioxide) H.co, 

2H,.CO, 2CH,0, (formic acid) + O 

2CH,O, — 2CH,0 (formaldehyde) + O, 

6CH,O — C,H,,0, (zrape sugar) 

C,H,,0, — C,H,,0, (starch) + H,O 

Starch can be considered the basic principle of prac- 

tically all other plant substances. From this material 
the carbohydrates, sugar and cellulose, are produced, 
the fats and proteins are formed and of great importance 
These three classes of compounds are 


The successive steps are 


is asparagine. 
sufficient for the formation of all plant organs. 

The wanderings of those substances produced in the 
leaf can only be followed directly 
microscope, the substance observed in this manner be- 
ing 


in one case with the 


starch. Since an open transportation system is 


Moisture and Sustenance, and the Way in Which it is Done 


By Dr. k. Bade 


lacking, all substances must pass through millions of 
closed cells. In order to transfer the starch from cell 
to cell, it must first be prepared for the journey. This 
is accomplished with the aid of enzymes. These are 


substances of incompletely known chemical 
composition having a wonderful peculiarity, minute 
quantities being able to split up relatively large 
amounts of insoluble substances into smaller molecules. 


among many others, diastase, 


peculiar 


One of these enzymes is, 


which splits starch into dextrin and sugar. These 
compounds are soluble and are able to pass through 
the membrane of the cell wall. After the passage 


through the cell has been completed, the soluble sugar 
is again changed to This causes a disturbance 
in the equilibrium of the neighboring cells so that more 
into the cell. 

the form of 


starch. 


sugar passes 


The the soluble sugar, does 


starch, in 
























































Chromato- 


Nucleus. 4: 


Vacuoles 


1: Protoplasm. 2: Cell wall. 3: 


phores. 5: 

The heart of the plant, a cell that pulsates reg- 

ularly, pumping the sap from a lower cell to the 
one above it 


not, therefore, pass in an unbroken and uninterrupted 
stream from cell to cell, but is dissolved, passes through 
the cell wall, and is reprecipitated. This process is re 
peated again and again as cell after cell is passed until 
the starch arrives at the point where it is required or 
where it is to be stored. It is undoubtedly true that 
the passage of the split albuminoid substance is carried 
on in a similar way, but it cannot be directly observed 


The problem of how the sap rises from the root 
hairs to the tip of the leaves has not, as yet, been 
satisfactorily explained. It is known that the sap or 


water rises in the xylem. In a tree the quantity of 
water taken up is quite considerable, about 50 liters 
being required by a large species, and in the gigantic 
trees, it must be raised for more than 450 feet. The 
so-called root pressure is able to lift a column of water 
quite a distance into the air, but in the problem of the 


rise of sap it only plays a secondary part, for the 
greatest possible available pressure is far from _ suf- 


ficient to lift the water to the top of the highest trees. 
Then, too, this root pressure cannot be proven present 
throughout the year. Atmospheric pressure can lift a 
column of water only to a height of 34 feet. Capil- 
larity itself is too restricted in action to have much 


of an effect, and osmotic pressure is far too slow to 
be responsible; for it has been proven that sap rises 
more than 100 feet an hour. Even the suction of the 


leaves fails to explain this phenomenon for, by experi- 


ments made with a plant whose roots have been cut 
off, its leaves removed and its stem covered with an 
impervious varnish which prevents respiration, the 


plant was still able to absorb water when the cut end 
was placed in a vessel, and the water rose at the rate 
of 60 feet an hour, The rise of sap can therefore only 
be explained by the action of the cells. Here is where 
the recent observations of Sir Jagadis Chandra 
Bose, an Indian naturalist, come in. He examined, in 
order to find the seat of the power in the individual 
cells, all layers of cells from the bark to the central 
cylinder and pith, while they were still in their fullest 


most 


activity. For this purpose he used a special magnetic 
instrument (crescograph), which enlarged all changes 


within the cell from 10 to 100 million times. In this 
way all detailed movements of the cell were observed. 
With the aid of an electrical instrument the investi- 
gator penetrated deeper and deeper into the center of 
the plant, and, by the deflection of a galvanometer 
which recorded the tiniest movements of the cell, he 
found that they expanded regularly, took up sap and 
then contracted and passed the sap along. The cells 
within the plant pulsate regularly, expand and contract, 
millions of tiny “hearts” pump and lift the water, take 


it from below and, on contraction, press it upward 
from one cell to the other. The rate of pulsation is 
approximately 14 seconds, but under the most favor- 


able conditions this is much more rapid while under 
unfavorable conditions the pulsations slow down until 
they stop entirely. 
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Most Powerful Reciprocating Steam Engine 
Ever Built 

T is doubtful if there is any work performed by the 
| reciprocating steam engine that imposes such heavy 
resses and shocks upon the prime mover as does the 
eversing, rolling-mill engine. Not only does it sud- 
enly and many times a minute overcome the inertia 
its own heavy moving masses, but it has to do the 
me with the ponderous rolls and traveling tables of 
e rolling mill itself. Any one who has watched the 
ling of rails, I-beams, and large sections, will be in- 
Hence, the rolling 

materials, of 


ned to agree with this statement. 
il engine must be built of the _ best 
eat strength, and with a 
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diameter at the top and 19% inches at the bottom, this 
variation serving to balance the weight of the moving 
They work in hard cast-iron 


parts by steam pressure. 
The steam is 


cylinders and take steam at the center. 
admitted to the cylinders through a separate 14-inch, 


double-beat throttlevalve, placed close to the piston 


valve chamber, in order to secure quick control by 
reducing to a minimum the amount of steam between 
the valves and the cylinders. The three individual 


valves ure coupled together so that they can be oper- 
ated simultaneously from the driving platform. This is 
done by means of a steam hydraulic reversing engine. 
The valve gear is of the Joy type, arranged to cut off 
steam up to 70 per cent of the stroke. 


89 


by 24 inches long; the bottom and top halves are semi- 
circular cast-iron bushes, cored for water circulation, 
and they are lined with white metal containing 62 per 
cent of tin. 

The connecting rods are 84% inches in diameter at 
the top and 10 inches at the bottom; the piston rods 
are 9 inches in diameter, and are made of forged nickel 
steel. The pistons are cone-shaped steel castings, ma- 
chined all over; they rest on a collar on the piston rod, 
and are secured by deep, forged-steel nuts, screwed 8 
inches in diameter. 

In addition to the three main throttle valves above 
mentioned there is also an emergency master valve in 
the main steam pipe. This is normally held open by a 





ecial eye to the solidity 
d strength of its founda 
ms and holding- down 
ts. 

rhe massive engine which 
ms the subject of our il- 
stration is claimed to be 
e most powerful high-pres- 
ire steam engine ever built 
a claim te which its horse- 
wwer of 25,000 would seem 
» entitle it. The engine was 
nstructed for the 
eet Iron Company, for the 
rolling heavy 


irpose of 
ists up to 12 inches in 
idth by 24 inches in depth ; 
nd it is interesting to note 
hat the builders, Richard 
ns, Westgarth & Co., of 
Middlesbrough, England, 
ive guaranteed that the 
ngine will be capable of re- 


ersing four times in a min 
e: a performance which 
ll be largely due to its 
ecial system of valve 


ir 








\ fundamental- necessity 
engine of 
was the 


r a reversing 


Ss great power 
ovision of a 
event the 
the engine. 
mands a specially 
undation. It will be noted 

hat the Y-frames have an 
nusually wide spread. Into 

concrete founda- 
is imbedded an 


large base to 
rocking 

Security 
strong | 





action 





also 


massive 
on there 
nusually heavy bed-plate 22 
eet in width by 2914 feet 
ng, and weighing 105 tons, 
hich is built up as follows: 
On each side there are longi- 
idinal box-shape cast-iron 
rders, heavily ribbed, four 
feet in depth. Connecting 
these longitudinal girders 
together are six 
ers of box 


gird- 


each of 


cross 


section, 


vhich earries one of the 
main bearings. The cylin- 
ders are mounted on _ six 


cast-iron, Y-shaped columns 
which are strongly bolted to- 
vether and are also held by 
forged steel 
inches in diameter, 
ire shrunk upon bosses cast 


hoops 12 
which 


two 








hydraulic ram; but if the 
speed of the engine rises 
more than 12144 per cent 
ubove 140 r.p.m., the cen- 
trifugal weight, which will 
be noticed in our illustra- 


tion on the end of the crank 
shaft, trips a lever and al- 
lows a vertical spindle to 
fall; which lets the water in 
the ram escape, causing the 
emergency valve to 
For our 
data we are 
The Engineer, 
builders, 


close, 
photographs and 
indebted to 
and the 


Small Automobile 
Driven by Storage 
Battery 
‘MALL automobiles, whicl 
S 1 | 


have been brought out 
on the market for the past 
years, have been built in 
such a manner that gasoline 


or benzol is used as the 
source of the driving power. 
Recently a manufacturer in 
Wurttemberg, Germany in- 
troduced a new electrically 
driven small automobile into 
the field. It is claimed that 
this w«automobile 
certain undoubted advan 
tuges. In the first place it 
can be operated more cheap- 
ly with electrical power than 
with liquid fuels under pres- 
ent conditions. In the 
ond place the driving mech 
anism, connecting the motor 
with the wheels, is much 
more simply constructed in 
the electric automobile. The 
upkeep of the machine is 
less costly, likewise, and the 
care that given 
to the automobile is by no 
means as great as in the gas- 
oline-driven 

The car is started by sim- 
ply pulling a lever, located 
alongside the driver’s 
The radius of action of the 
electrical machine has been 
made so large at the present 
time that it will meet all 
the demands put upon it by 
city and country traffic. The 
new electric car travels at a 
maximum speed of 20 to 30 
kilometers per hour and can 


posses Ses 


Sec- 








has to be 


cars. 


seat. 








for this purpose on the two 
halves of each Y-frame. The 
crosshead guide-plates 
are six inches thick, and are 
cored out so that water cir- 
culation can be used should 
it prove to be necessary. 
Upon the Y-frames is bolted the entablature which is 
two feet deep, and upon this are mounted the three 
cylinders. 

The eylinders, each 45 inches in diameter by 52 inches 
stroke, are operated under a pressure of 190 
pounds to the square inch, with 100 degrees of super- 
heat. The maximum allowed speed of revolution is 140 
per minute, and at this speed and steam pressure the 
engine develops 25,000 horsepower, and exerts a torque 


This 3-cylinder, 


shoe 


steam 


of 417 foot-tons. 

The cylinders are duplicate castings of 
grained iron, and they are fitted with liners 2144 inches 
thick, which are forced inte place by hydraulic pres- 
The valves, of the piston type, are 20 inches in 


close- 


sure. 


revolutions per minute, with steam at 190 pounds. 
can reverse itself and the massive rolls which it drives four times in a minute. 
massive construction designed to take care of a torque of 417 foot-tons 


reciprocating engine, designed for rolling heavy 12- by 24-inch I-beams, develops 25,000 horsepower at 140 
The three cylinders are 45 inches in diameter by 52-inch stroke; and it 
Note the wide spread of the frames and the 


The most powerful reciprocating engine ever built 


In a reversing engine it is, of course, desirable that 
the reversing mechanism shall operate in the shortest 
time possible, and the reversing gear engine has a 
steam cylinder 13 inches in diameter by 22-inch stroke. 
This engine is carried between the frames of the first 
and second cylinders. 

The main crank shaft is in three pieces. They are 
bolted together through flanges, and are interchangeable. 
Each section is built up with two webs and a pin 
forged out of one ingot. There is a 5-inch hole bored 
through the shaft and pins. The shaft, which is 22 
inches in diameter, weighs 40% tons. The pins are 23 
inches in diameter by 20 inches long. The six main bear- 
ings carrying the crank shaft are 22 inches in diameter 


go up grades up to a maxi- 
mum of 15 per cent. The 
storage battery is located in 
the fore-part of the machine 
and is proportioned in such 
a manner that the car can 
travel 80 to 100 kilometers and return on a smooth, 
level road. If the car is driven during the day, dur- 
ing the night it may be connected with any 
of direct current supply through an intermediate re- 
sistance of the proper capacity, and the battery may 
be recharged, so that the machine is ready to go out 
the next morning. 

Alternating current can be well 
ing, when a suitable device is interposed between the 
battery and the source of current to rectify the ‘same. 
On the instrument board of the automobile there is 
located a suitable contact plug, to which the cable from 
the current supply can be conveniently connected.— 
Technik fuer Alle, 1922, page 93. 


source 


used as for charg- 
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tremely clever calendar of this sort. On 





An Amphibious Military Tank 








little metallic button 
the appropriate century, moving the but 
ton up and down to effect this setting 
This button carries with it a eyelic a) 
rangement of year numbers running fro: 
1 to 99; according to the century, th 
year-table occupies one or another position 
One then sets another button opposite th: 


“sets” a opposit« 


appropriate year. This motion carrie 
with it that of a rectangular array o 
days. There are seven columns in thi 


and each starts with a different day. On: 
column is for January and October, whic! 
always have the same calendar in norm: 
years. A second is for February, Mare 
and November, of which the same is tru 
as far as each month goes. A third is fo 
April and July, and January in a lea 
year. May and June each has its ow 
column, since these months duplicate n 
others. Leap-year Februaries are alway 








SUCCESSFUL demonstration was re- 
A ently made before officers of the 
War and Navy Departments nd mem- 
bers of the American Society of Mechan- 
cal Engineers, of a new type of military 
tank which can travel on land and water, 

It is the design of Walter Christie, who 
is well known as the originator of the 
front-wheel drive for trucks and automo- 
biles The tank was driven on the level 
roud at a speed of 25 miles an hours 
climbed a slope of 40 degrees at the foot 
of the Palisades of the Hudson. Return- 

ng to the bank, it moved down into 
the water, and, against a strong tide, 
crossed the rive where it is nearly two 

niles in width, under its own power 

As we have frequently stated in these 
columns, the efforts of the Army Ordnance 
Department of the United States Army 
have been directed, particularly since the 
wir, to increasing the mobility of our are The 
tillery Among the means by which this It carries 
has been secured is that of me ng each 
gun upon its own’ self-driven or; and 
the tests which have been made show that 


now artillery, 


we are possessed of both field and heavy 


which can traverse a rough country and climb steep 
srades with remarkable facility. As a matter of fact 
the new guns ecnun traverse almost any terrain, and 
they can be stopped in their progress only by the 


presence of deep witer. 


The amphibious tank of Mr. Christie is designed to 
extend still further the mobility of field artillery by 
enubling if, under its own power, to cross any river, 


marshland that it encounters. The body of 


pond or 


cross ploughed fields. 


land-and-water tank with these rubber tires can make 25 miles per hour. 
caterpillar treads on 


which it climb 


can 


water 


und for the balance of the year there are these 


or not; 
two alternatives. That is to say, the calendar for the 
entire year must follow one of 14 set models. 

Again: every month must begin on one of the seven 
days. After it has begun, its calendar, as far as it goes, 
is the same regardless of whether it is December with 
31 days, or April with 30, or February with 29 or 28. 

On this basis, the making of a universal calendar 


that shall, after some method of selection, be good for 


every year, past or present or future, presents no great 


10-degree slopes and 
The watertight body enables it to cross stretches of 


like Augusts, and go in the same column 
Finally we have a column headed Septem 
and The setting of th: 
second button insures that each colunn 
will begin at the right place—with Mon 
Wednesday or whatever other day is appro 
priate. And that’s all there is, 
By simply setting the two 
done in a couple of seconds- 


ber December. 


day or 


buttons—which can lx 


one has immediately 


calendar for the entire year, and for any year fron 
1 to $199. By ignoring the 29th, 30th and 3st for 
those months which have not 31 days, this calendar 
is perfectly simple to read. Both for those who wis! 


one calendar to last for many years, and for those wh« 
have frequent occasion to consult calendars of past or 
future years, this should 





the tank is a plate-steel, 


watertight 


structure of 


i general “T” shape, the 


vertical portion of the 
“T” extending between 
the wheels and the 
upper portion overlap 
ping the wheels as 
shown in our illustra 
tion. The broad upper 
portion serves to give 


the required buoyancy 
and stability when the 
tank is afloat. 


For rapid land travel 








be an extremely con 
venient device. It carries 
full directions for use. 


Magnetic Separators 
for the Ceramic 
Industries 
pe raw materials 

from which pottery is 
made contain 
able iron in one form o1 
another. In addition, 
the process of manufac 
ture involves the use of 
steel grinding tools, and 


consider 








on the highways or 
other good surface, the from these minute par- 
tunk runs upon solid ticles break away and 
rubber-tired wheels, At The land-and-water tank crossing the Hudson River under its own power become _ incorporated 
the rear end of the with the elay. Then, 
tank is an extra pair of wheels which, when the tank difficulty. We need but present seven monthly outlines, too, there is the larger iron in the form of bolts, 
ix running on the road, are sufficiently raised to clear together with a means of selection between them. This nuts, nails, screws, wire, etc., which so unaccountably 
the surface, means might take the form of listing the years, from yet so infallibly finds its way into materials shipped 
When the tank leaves the road to run across country, one to some convenient upper limit, with a key letter in bulk. These remarks are as true of the glass in- 
is necessary 


with caterpillar chains which are car- 
The placing 
out 
the 
The 


was 


it is equipped 
ried among the spare parts in the tank. 
of the chains is generally done by laying 
on the ground in front of the running 
tank over them, and coupling them up in place. 
climbing ability of the tank as thus equipped 


them 


wheels, 


after each which would refer us to the proper monthly 


schedules. But it might better be of mechanical nature, 


so that after setting certain parts of the adjustable 
calendar-sheet of metal or heavy card, the selection 
would be made for us. 

A New York publisher has just put out an ex- 


dustry as of the clay: and in all cases it 

that the foreign metallic material be removed. 
Magnetic separators are not especially new; but they 

for the separation 


have in the past been used mostly 
now available a 


of iron from other metals. There is 
separator designed particularly for use in handling the 
saturated or partly saturated solutions of 





tested after it had been taken over the 
Hludson River to the base of the Palisades, 
where it climbed a hill grade of 
auhout 40 per cent, after 
turned around and run to the bank of the 


with a 
which it was 
Hudson River. Here two propellers were 
attached to the shafts which project from 
the under-water body, power 


the rear of 

being obtained from the motor. The ma- 
chine then descended the sloping bank 
and ran over the river bottom until it 
was afloat. The Hudson at this point is 


nearly two miles in width and a strong 
ebb tide was running. The tank took 
about 45 minutes to cross to the Manhat- 
tan side. 

The present test tank mounts a 3-inch 
field gun, and it has sufficient capacity to 
carry also a crew under shelter and suf- 
ficient supplies and ammunition to last 


for the probable length of a day's service. 


The Perpetual Calendar 
seven days of the 
the calendar for 


gwen there are only 
b week, it 


January can present only seven variations. 


is clear that 













COLLAPSIBLE SPOUT 





AURILIARY MAGNETS 
REMOVABLE TRAY 
MAGNET POLES 
MAGNET CONS To 
WATERPROOF COPPER CASING 


the ceramic industries. It is equally 
available in the manufacture of ink, 
where the necessity of freeing the product 
of metallic iron again present; and it is 
available in making paper and_ rubber, 
and, of course, wherever material in a 
semi-liquid form must be freed of iron. 
One of the features of the apparatus, 
as illustrated, is the series of staggered 
magnets in the tray. In passing over and 
through these, every of the material 
comes in contact with a magnetized sur- 
The magnets employed are electro- 
magnets, and much more powerful than 
the familiar permanent magnet. 
f the operator against any in 
of current which would de 
energize the magnets, a pilot lamp burns 
the current flows; or if the 
separator is in a remote place an alarm 
bell rings on the interruption of the cir- 
cuit. The spout that delivers the cleaned 
material collapses when the magnets cease 
to be operative, thus preventing the de- 
livery of an accumulation of metal into 
the separated mass. There are no mov- 


part 


face. 


warn 
terruption 


as long as 








That for February, up to the 28th, must 
follow along after that for January. Then 
we have a choice whether it is leap year 


A magnetic separator designed especially to handle the semi-liquid materials 


of pottery and the allied industries 


ing parts, not even in connection with the 


electro-magnets. 
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rhis drawing shows the novel arrangement of the Ljungstrém turbine locomotive. 
as a huge, air-cooled radiator for condensing the steam. 


\ Turbine Locomotive Which Saves Half 
the Coal 
locomotive with a 
extravagant 
pounds of 


TS simple high-pressure steam 
reciprocating engine is known to be an 
consumption of four 


sumer of coal: a 


per horsepower being a not unusual figure. 
turally locomotive engineers have attacked this 
oblem, and by the substitution of improved valve 
irs and valves; by a better proportioning of the 


rious elements of the locomotive; and above all by 
per-heating, they have realized valuable economies, 
rhe latest and most successful efforts to improve the 


il consumption has 


removed from what is commonly known as the locomo- 
tive, and built upon the forward end of what we have 
hitherto known as the tender. Furthermore, the 
motive frame carries merely the boiler and the 
bunkers, which are of the saddle type and are placed 
on the top of the boiler just in front of the cab. The 
engine, which is of the steam turbine type, is carried 
at the forward end of the tender, which it will be seen 
is of unusual dimensions, The tender acts the part of 
a huge condenser, the condensing taking place in a 
great nest of tubes which are air-cooled. Speaking in 
motor car parlance, the tender, or rather the roof of 


The engine and driving wheels are transferred to the “tender, 
The coal is carried above the “locomotive” 


” 


which also serves 


its center by a vertical diaphragm and at the base of 
it is located a large nest of brass tubes. The furnace 
guses leave the ends of the tubes at 320 degrees heat 


Centigrade, and by means of the smoke-box diaphragm 
they are caused to pass down through the nest of tubes, 
the smokestack on the forward 

The forward ends of these tubes are open 
and 


and up to side of the 


diaphragm. 


to the rush of air when the engine is running, 

hence a constant stream of cold air is swept through 
them. The hot gases give up over one-half of their 
heat to this air-heater, and their temperature is re 


duced from 320 degrees Centigrade to 150 degrees Cen 
tigrade. 


locomotive 





heen the applying of 
e principles of sta- 


tionary engine practice 
he locomotive. The 
esent article is de 
ted to an extremely 


nteresting and 
successful attempt to do 
s by the engineers of 
Sweden, who have built 
emarkably successful 
condens 


very 


un-turbine 
locomotive. 

















A simple 
depends for its furnace 


draft upon the rush of 
exhaust steam through 
the smokestack, and to 
compensate for this a 
fan driven by a steam 
turbine located just in 
front of the smokestack 
serves to produce the 
required draft. 

The hot air from the 


heater passes below the 


boiler, through a sheet 











That the new locomo 

must have been iron conduit, and enters 
costly to build no _— ; - : a closed ash pan below 
engineer can dispute; — — a ot - the fire grates. In or- 
but the fact that in com- Side view, showing the coal bunkers above the boiler. Note the vertical louvres in the “tender,” through which ‘er to reduce the draft 
petition with standard the air enters to pass out through the copper tubing in the roof, in which the steam is condensed when the fire doors are 
simple steam  locomo- opened, the mechanism 
tives and when hauling the same trains, the new type the tender, is a huge air-cooled radiator. Another point which opens the fire doors is connected to shutters at 
has eut the fuel bill in half, must oblige any candid of difference is that the driving wheels are placed the front end of the air heater, and the connections are 
beneath the second element, or what in this country so arranged that when the fire doors are opened the 


ind to admit that it is not only a brilliant vindication 
of the theories upon which it was built, but that if it 
stunds up to its work it must inevitably mark a new 
era in the history of the locomotive. 

The Ljungstrém locomotive is named after its designer, 
i: well-known engineer of Stockholm, Sweden, to whom we 
re indebted for the illustrations and descriptive matter 
inthe present article. It takes but a glance at the accom- 
panying longitudinal view to see how radically the new 
type differs from the standard type with which we are 
all’ familiar. In the first place, the engine has been 


would be the tender, of the locomotive. They are six- 


coupled and are driven from the turbine through a 
double reduction gear. 


There is not any portion of the locomotive which has 
not been attacked by Ljungstriém in the endeavor to 
realize all possible economies. In the first place, with 
regard to the boiler the forward third of the fire tubes, 
which has long been known to be of small evaporative 
efliciency, has been cut away, and the smoke-box thereby 
greatly enlarged. The smoke-box is divided at about 


shutters are closed, back draft 
in the furnace. 

The main turbine is carried at the front the 
tender or condenser, with its axis transverse to it. It 
is of the impulse reaction type, and is connected with 
a countershaft by means of a train of double-reduction, 
helical gears. At full speed of 68 miles per hour, which 
is the limit allowed by the Swedish government, the 
turbines run at 9200 r.p.m. and the driving wheels at 

(Continued on page 142) 


thereby preventing a 


end of 

















Front end of locomotive, with nest of tubes through which the air passes and is 
heated by the furnace gases on its way to the furnace 


The crankshaft with the large helical gears of the double reduction gear. 
miles per hour, the turbine runs at 9200 r.p.m. and the crankshaft at 420 r.p.m. 


At 68 
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Doubling New York’s Water Supply 


Two Additional Lines of 11-Foot Pipe Increase Aqueduct Capacity to 500,000,000 Gallons Per Day 





“umes | NDER the principle that the size of the 
neck of ua botth determines the rate at 
| which it can be emptied, it may be said 
that the Board of Water Supply of the 
| city of New York is just now engaged in 
sen the task of doubling the amount of drink- 
ing water which can be brought from the Catskills to 
New York City. rhis is being done by trebling the 
cupacit of those sections f the 100-mile aqueduct, in 
vhich the wate s conveyed through steel pipes At 
pre ! there s in s Nt ns a single pipe, and the 
engineers eon vaged " ng vo other pipes 
of equal « city wi he fir 
« The cor plete Catskill water supply project, as orig 
inall determined upon in 1905, called for the im- 
poundin f the waters of two streams in the Catskills 
ne |} nas beso Cree which empties into the 
liudson River nd e other Sel irie Creek, which 
heads on the opposite side e divide and empties 
int e Mohawk River I pound the wa 
] | (‘reel he Ashokan Reset was constructed 











curry the maximum supply, three pipes of a diameter 
from 9 to over 11 feet are necessary; but the Board 
of Water Supply engineers decided to construct, at 


first, one pipe sufficient for a daily supply of 250,000,000 


gallons, leaving the construction of the other two pipes 


to such time as the completion of the Schoharie dam, 
and the growing needs of the city should call for a 
daily supply of 500,000,000 gallons. That time is within 


for 
the 


process 


the board has let contracts 
the completion of the syphons throughout 
whole length of the aqueduct. Altogether, this 
of trebling the number of pipes is being carried on at 


sight, and consequently 
steel 


14 different locations The total length of new single 
pipe being laid is about 13 miles, and its total weight 
is 21,217 tons. When completed, the cost will have 


reached 36,253,000 


It will be understood that these huge pipes are among 


the largest, if not indeed the largest, ever built, for the 
inside diameter is 11 feet 3 inches. It was decided to 
build each ring of a single large plate, as shown in the 
photographs which accompany this article. The history 


tice has been to bend the plates to the proper radi 


9 
2) 


by passing them between three rolls; but the great size 


and weight of these plates, each of which weighs fro: 


over 216 to nearly 3 


tons, made it impossible to make 


use of rolls. Hence they.are bent by passing the 
through a vertical pressing machine, the plate being 
laid on its long side and advanced 7 inches at ea 
stroke. The pressing faces are vertical, one concave 


and the other convex, and each is curved to the proper 


radius for a 11 feet 3 inch pipe. The rings are the 
riveted, lap-riveting being used for the lighter pipe an 
butt-riveting for the heavier pipe. Two 
riveted together so as to form one unit for shipmen 
The weight of each unit runs from 5 to 5% tons. The 
are loaded on to 7%-ton truck and taken out to th 
Fort Hill and Bryn Mawr syphons, where the section 
are riveted together into a continuous length. 

To protect the steel, it is coated inside with 2 inche 
of cement mortar, and on the outside it is covered wit 
concrete, the concrete being carried 
to form a horseshoe, or inverts 


6 inches of dow 


on either sice general 





a 





l 


sections are 











Riveting up and caulking a stretch of one of the new pipe lines which are 


used in the crossing of valleys 


with a total capacity of 128,000,000,000 gallons, and the 
Schoharie water, which will be impounded in a reser- 


voir of that name, which is now under construction, 
will store an additional 20,000,000,000 gallons. 
All but a few miles of the aqueduct leading from 


Ashokan to the northerly limits of New York City—a 
distance of 92 miles—is built either in tunnel or in 
cut-and-cover work. The cross section of the masonry 


shape, and 
inches in 
descending 


horseshoe 


feet 6 


aqueduct is of an approximate 
measures 17 feet in and 17 
height. The aqueduct is built on a steadily 
grade, and this grade is such that the water flows as a 
and at a predetermined rate of 
speed. This aqueduct is of sufficient carry a 
maximum daily supply of 500,000,000 gallons into New 
York City, which is the maximum dependable amount 
of water that can be from Ashokan and Scho- 
harie during a period of dry years. 

In building the aqueduct it became necessary 


width 


river flows, by gravity, 
size to 


drawn 


to cross 
various valleys and depressions, and instead of attempt- 
grade 
had to in 
pipes. To 


the aqueduct across these places at 
level 


form of 


ing to carry 
and 


verted 


therefore at hich recourse Was 


syphons in the large steel 


of their construction, from the rolling mills to the final 
the line of the aqueduct 
The for the par- 
shown, which measures 7 feet 6 inches 
center to center of rivets, 32 feet long between 
centers, and from 7/16 to 9/16 inch in thickness, 
rolled at Sparrows Point, Md., loaded into barges 
brought to the fabricating works of the New 
York engineering concern on the banks of the Hudson 
River at Yonkers. Here they are cut to exact size by 
bevel shears, which leave them with what_is known as 
a caulking edge. Then the plates are loaded into pick- 
ling tanks for the removal of scale and foreign matter. 
From the piekling tanks they are dipped into the fresh 
water of the Hudson River; and, finally they are given 
a lime bath, to kill any acid that may have been left 
on the plates. Next, the big sheets are loaded on to a 
traveling table, which carries them from the side of the 
dock into the fabricating shop, where 434 holes are drilled 
nwround the edges of each plate. The drilling is done by 
four drills, and the plates are packed six deep for this 
purpose, Tt takes from 4 to tl, hours to do the drilling. 

Hitherto, in steel pipe manufacture the common prac- 


and completion on 
interesting. 


ussembly 
is unusually 
ticular pipe 


plates 


wide, 
rivet 
are 


and 


The 5-ton sections of 11-foot steel pipe were transported from the factory to 


the pipe line by motor car 


“DU” section, the greater mass of concrete at the bottom 
corners and beneath the pifexserving to give it a massive 
and secure foundation. 

It is interesting to note that the concreting is done 
with the pipe full of water and under full hydraulic 
pressure. This filling with water is necessary because 
the shape of the pipe when empty is different from 
what it is when full. In the full condition it sags, and 
the sides bulge out to a certain extent, the horizontal 
diameter being 3 inches greater than the vertical 
diameter when the pipe is empty. If it were concreted 
when empty the introduction of water under high pres- 
sure would tend to deform the pipe, and this move- 
ment would cause extensive cracking both of the inside 
cement lining and the outside concrete covering. The 
syphon at Bryn Mawr is under a head of 168 feet, and 
the total load on the bulkhead, which built 
across the pipe, when it is water-filled, will be 529 tons. 

The building of Schoharie Reservoir and the comple- 
tion of the steel syphons will see the final completion of 
the New York water supply. Amid so muvh wasteful 
city work, this stands out as a noble monument to un- 
hampered, non-political engineering efficiency. 
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Lightning’s Pranks 
URING an electric 
] ) storm, on the afternoon 
of August 26, lightning hit 
the monument in memory of 
(apt. Myles Standish, stand- 
on Captain’s Hill, South 
[uxbury, Mass., and figured 
m the speed of high pres- 
electricity, took about 
e 186,000th of a second to 
estimated at 


( damage 
S 10.000, 

The site of the structure 

on an eminence rising 

it 200 feey above the sea, 

was once a portion of 

farm of the military 

der of the Pilgrims of the 

fuyflower,” who landed at 

Piymouth December 21, 1620, 


Cupt. Standish locating in 
luuxbury some years after 
establishment of the 
original colony. The monu- 
ment rises nearly 120 feet 
wve the base, is of gran- 
ite and surmounted by a 


onolithic statue 14 feet 
high of Capt. Standish. The 








These 600 negatives are 
sent into the dark room 
where a contact print is 
made from each, The con- 
tact prints are then as- 
sembled on a flat board to 


see that they cover the en- 
tire area included in the sur- 
vey. Each contact print is 
then measured and 
pared with the known con- 
trol points and a proper en- 
largement or reduction is 
computed. From these com- 
putations the enlarged or re- 
duced print which is used in 
making the map is made up 


com- 


in the dark room, making 
proper allowance for paper 
shrinkage. 


As all points on the ground 
actually photographed 
times in the making 
survey, the pictures 


to stereoscopic 


are 

three 
of the 
are adapted 
study. The stereoscope seen 
in the picture resting on top 
of the small ladder is an in- 
strument developed by the 
French, which permits of far 
more rapid _ stereoscopic 








is octagonal, 25 by 25 
and this is the 
circular shaft with battle- 
mented top, the whole sur- 
mounted by the efligy of Capt. Standish in ancient 
military garb, facing toward the open sea, with right 
hand extended, holding a rolled scroll in welcome to 
any who may come to these shores. The monument is 
hollow with a custodian’s room in the base, a spiral 
iron staircase leading thence to the top, where there 
is an observation chamber with windows, just beneath 
the feet of the statue. 

The lightning broke off the head of the figure at the 
neck, and tore away the left arm from the shoulder to 


hase 


above 


feet, 


the hand resting on the hilt of the sheathed sword. 
These fell on the upper deck of the shaft, the broad 


brimmed hat being broken in the tumble. A section of 
the heavy military cloak, nearly three feet long, was 
torn from the right shoulder to a point near the hip 
and this was thrown to the ground below. Apparently 
nuch of the cement in the upper section of the shaft 
s blown out and all of the 
he lower portion on the northwestern were 
The lightning seemed to have effected en- 
the observation where tiling on the 
nterior walls was thrown down. From that point the 
m stairs probably acted as a conductor, for the next 
where tiling was 


windows save one near 


side, 


recked. 


trance to chamber 


dumage was in the custodian’s room 
torn away and glass in show cases smashed. The con- 
crete walk from the entrance was ripped to pieces and 


e flight of granite steps leading up from the roadway 


The metallic stairway inside the Myles 1 
brought the lightning down to demolish the concrete walk and granite steps below. 
as a whole is shown here, together with a close-up of some of the damage 


unit of the state park system. Each season thousands 
of tourists visit the spot in their pilgrimages to _his- 
toric places. The monument.is noted as a landmark for 
mariners in making this coast, it being very prominent 
from seaward. 

No provision for protection against lightning was 
ever made for the memorial, and electricians point out 
that the metal stairway was a menace, very 
much like putting a lightning conductor inside of a 
building. ; 


serious 


Assembling an Aerial Survey 

HEN the city of Kansas City, Kan., ordered an 

aerial mosaic survey for the use of their city 
planning board and other city departments, they little 
realized the actual engineering knowledge and skill re- 
quired in the completion of such a project. The accom- 
panying illustration shows two of the aero-camera en- 
gineers assembling part of the 600 aerial photographs 
used in making this map. The board shown in the 
picture is securely screwed to a wooden frame, which 
for working purposes, is rested against a specially con- 
structed easel. The control points for the laying of the 
map are plotted on the board from field notes made on 
the ground and from existing cify maps on which the 
city engineer’s notes have been plotted where accurate 
maps exist, 


Standish monument at Plymouth acted as a conductor, and 


study than has been devised 
by any other country. 

The assembled map 
completed will measure approximately ten feet by six. 
Upon completion it will be copied or re-photographed 
on 15 or 16 copy negatives each approximately 20 by 24 
inches in size. Prints from these large negatives will 
then be made (each showing several hundred feet of 
ground overlap), and mounted on linen to be used as 
an atlas or plat book. 

The aerial photographers are at the present time em- 
ployed on a variety of work embracing, as well as cities, 
forestry surveys, timber cruises, location of railroads, 
survey of existing railroads, survey of rivers for the 
development of hydro-electric power, tax and insurance 
maps, as well as many smaller contracts for industrial 
areas. Advices have recently reached this country that 
the city of Paris has been surveyed from the air at a 

to one inch. Over two hundred other 
principally in the devastated 
from the air within the 


The monument 
when 


scale of 200 feet 
French 
have been 
three years. 


A Piezo-Electric Method for the Instantaneous 
Measurement of High Pressures 
UARTZ plates properly cut from quartz crystal 
Q liberates an electric charge when subjected to 
pressure. In order to measure the pressure developed 
in a gun during firing, a stack of these plates are placed 
in a small steel container in the form of a plug which 


areas, 
last 


cities, 
surveyed 





maged. At the top a large 
excavation was blasted in 
e earth nearly the full 


idth of the steps and deep 


enough to hold a small auto- 
obile, minus the top. On 
one side the edge curbing 
nd steps were separated 
early one inch and all of 
e cement blown across the 


cht, while at the bottom 
ne of the stone pillars was 


visted out of place as 
hown in one of the photo- 
vraphs. The little drinking 
fountain close at hand 
escaped harm, No one was 
njured, the custodian being 
way at luncheon and be- 
cause of the heavy rain of 


iat day, the ground keeper 
had not reported for duty. 
The monument was begun 
n 1872 by the Myles Stand- 
sh Monument Association, 
the corner-stone heing laid 
October 7, that year. The 
project languished for some 
time and it was 1898 before 





the work was completed, 
dedication being made that 
vear. It cost $40,000. Two ine a Pp 





is screwed into the breach 
block. 

The charge which is liber- 
ated when the gun is fired 


passes through a special type 
of galvanometer and the 
galvanometer movements are 
photographed on a_ rapidly 
moving film. By 
the trace on the film, it is 
possible to determine the 
pressure at any time during 
the explosion, also the rate 
of combustion of the powder, 
the velocity the 
would have if there were no 
friction, ete. 

The 
used for 


means of 


projectile 


also be 


the im- 


device can 


measuring 


pact or “force of blow” 
struck by hammers _base- 
balls, boxing experts, rifle 


bullets, automobile bumpers, 


clock and watch escape- 
ments, ete. 

This method of pressure 
measurement is described in 
Scientific Paper No, 445 of 
the Bureau of Standards, 
which will soon be ready for 
distribution from the Su- 


perintendent of Documents, 
Government Printing Office, 








vears ago it was taken over 
by the Commonwealth of 
Massachusetts and is now a 


Bringing together into a single, connected whole the 600 separate exposures made in mapping a city 


from the air 


Washington, D.C., at 5 cents 
a copy. 
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entire 


cotton used by 


to the cheap production of cotton. A 
is making desperate efforts and 


spending to find 


ly. One such 


1. Larva in cotton “square,’”’ showing how the weevil does its greatest damage before it is a weevil, and while the boll is yet a bud. 
diameters. Note the stout snout with which it bores the hole in which to deposit its eggs. 4. Weevil on a cotton boll. 
the tender “‘squares”’ or buds. 5. Pupa stage of the insect, just before 

















The boll weevil and some of its deadly work 





2. The 


Contrary to popular 











adult weevil with wings spread. 3. Adult weevil, magnified 


belief, it does not attack the boll, much preferring 


emerging as an adult 


etting Along With the Boll Weevil 


suppressing his Pest. the South Considers the Problem of Its ‘Cosme 


Abandoning Hope of S 


the chief means of relief 


South is undergoing 


ilture as 
tsdilemma. The 


a great awakening, of tremendous signifi 
eance, not only locally, but to the whole 
country and to the world. 

There is a world panic in the industry 
using cotton as a raw material, for the 
South not ondy supplies all of the cotton 
needs of this country, but half of all the 


world. 
conditions ss 


the 
and economic 


the rest of 
imatic, soil 
great 


lish cotton mills 


thousands of pounds in an effort 


region is the coast of 


the ¢ 








this wor 





down to a minimum. 
k, and the hope that may be held out for the future.— 
EDITOR. 


other means; and to conduct the campaign against it on the assumption 
that it is here to slay, and that we may hope only to keep its ravages 
Mr. Mount’s article shows the present state of 


By Harry A. Mount 
—tr_7,, 1 COTTON boll weevil completed its where the famous sen island cotton has been grown. egg develops and the young weevil is born and thrives 
| if | conquest of the cotton belt in the United The weevil thrives particularly well there and so we in a sealed compartment, where he is perfectly safe 
{ | States in 1921. In that year 66,662 square now have to import a long staple Egyptian cotton to from any amount of poison. 
{ miles of additional cotton territory was’ take the place of our once famous product. It is possible to reduce the damage to some extent by 
L = | infested by the pest, and there remains In order to understand the nature of the situation spraying the plants with poison at the time the adults 
— ame) uninfested only a little fringe of cotton vhich the boll weevil has brought about we ought to ure laying their eggs. But the weevil has enormous 
producing land, containing only scattered plantings know some of the things which our scientists have cuperative powers, and although only a few beetles 
ind producing only 5.4 per cent of our total cotton learned about the bug in thirty years of study. It is may survive the poison brigade, they produce enough 
crop not a native of the United States and had its first offspring to repopulate the field with their kind 
Furthermore, the boll weevil, over a total of more home probably in the plateau regions of Mexico or The possible production of offspring from a single pair 
than 600,000 square iles of infested territory in this Central America. Refore it appeared in the United of weevils in one season is estimated at 12,755,100. 
country. has been more active and more destructive States it had spread over much of Mexico. But nature has provided enemies which prevent such 
n the past two years than at any period in the thirty In 1892 a small area of cotton fields in the neighbor- excessive multiplication. Chief among these are heat 
vears since the little beetle crossed the Rio Grande hood of Brownsville, Texas, was discovered to be in- and cold and other insects which prey upon the weevil. 
into Texas and begun its steady, relentless conquest. fested with the weevils. Dr. L. O. Howard, now Chief Only from 2 to 11 per cent of the adult insects ordi 
Entomologists and agriculturists who have been fight of the United States Bureau of Entomology, who was nurily survive the winter season, but these few sur 
ing the pest—all of these have given up hope that the then in the employ of the State of Texas, made an in- vivors are quite suflicient to retain full possession of a 
boll weevil ever can be eliminated. Liter- field, and even to extend their domain. 
ally, the weevil has won its place in the Natural control agencies vary greatly 
sun and the pressing question no longer is, in effectiveness from season to season and 
Oo we _r of it 7 e , ° ; ‘ “oO eld to field, anc is intro "eS i 
a ae hay it, but how can w N 1892 the Mex an cotton boll weevil made its appearance the pend prhgdieem Pon aye ype toa 
The advent of the boll weevil in the l nited States, crossing the Rio Grande near Brownsville, Tex., and which is most discouraging to the farmer. 
South has wrought an economic revolu being found in the cotton fields of this vicinity. Wéithout a set-back This much is sure: once infected a field 
tion. The old slip-shod farming methods it has been extending its habitat ever since, until 192] saw it established will remain infected as long as cotton is 
no longer pay, and from force of sheer in all but 5.4 per cent of our cotton-growing territory. It has been grown there. 
necessity the South is turning to scientific necessary lo give up all thought of exterminating it, by quarantines or Almost countless methods of control 
have been suggested and tried, but all 


except one have been discarded as useless. 
Dusting with powdered arsenate of lead 


after the “squares” have become about 10 


THE 


per cent infected effects sufficient control 
to more than pay for the cost—provided 
the yield of the field is naturally large. 














It is generally true that it no longer pays 





In no other spot 


favorable 


association 


other region from which they may draw a supply if 
the South should give up this important crop. 

Egypt, India, South Africa, Brazil and Australia all 
produce some cotton, but an intensive study of these 
countries has forced the conclusion that they can never 
be a source of abundant cheap cotton. 

Our Department of Agriculture has recognized the 
necessity for scientific diversified farming, but at the 
same time is urging strongly that cotton be retained 
as the “money crop” of the South. Cotton can still be 
produced at a profit over most of the infested area 
under methods of intensive culture and close control. 
Only in a few spots which are particularly favorable 
to the boll weevil has cotton culture been abandoned 


‘arolinas, 


vestigation and at once recognized the destructive pos- 
sibilities of the insect. He prepared legislation which 
was introduced in the State Legislature providing for 
a quarantine of the infected area. The bill was laughed 
at and pigeonholed and the final chance of ever check- 
ing the boll weevil in the United States was lost. 

The very next year the area infested was quadrupled 


and from that time until the present the area of de- 
struction has been steadily extended, until now prac- 
tically the whole cotton belt is infested. 

It may seem strange to the average layman that in 


all these during which hundreds of scientists 
have been engaged in the fight on the weevil, no method 
of extermination has been found. The explanation is 
that it is not the adult weevil which does the damage, 
but the larvae which hatch from the beetle’s eggs. The 
chews a hole into the young cotton “squares” or 
and deposits inside. The cotton 
plant itself heals over the wound with a gummy secre- 
tion that effective the The 


years, 


beetle 


buds the eggs deep 


makes an seal over 


eggs. 


to raise cotton on land which normally 
produces less than a half bale of cotton per acre. Scien- 
tific methods of fertilization are, therefore, a_ first 
necessity. 

The weevil itself is from a quarter to a third of an 
inch long, and from light brown to gray or black in 
color, depending on age. About a third of its length is 
taken up by a stout snout. The insect passes the winter 
in the adult taking no food and remaining prac- 
tically dormant. The beetles emerge from their hiber- 
nation from March to June and begin their life work— 
reproduction. The inside the cotton “squares” 
hatch in about three weeks and the grub immediately 
begins to gorge itself on the tender leaves of the imma- 
ture bloom. In from seven to twelve days the larvae 
to the pupa stage (corresponding to the cocoon 
of the butterfly) and in from three to five days more 
the adult issues and the process is repeated. The aver- 
age adult life is about fifty days in summer. 

As soon as cold weather approaches the weevils begin 
to hunt winter quarters and they fly away from the 


stage, 


eggs 


pass 
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eld in every direction. But the weevil is a weak flyer 
nd he is usually carried with the prevailing winds. 
Thus the weevil extended his reign eastward much 
ister than northward or westward. In fact the weevil 
nfested cotton fields on the Atlantic seaboard before 
e reached fields in the northern and western part of 
rexas, only a few hundred miles from the place of 
ntry into the United States. 

The total annual damage of the insect is conserva- 
vely estimated to exceed $8,000000, while the total 
image done by the boll weevil in this country is 
wught to be between $200,000,000 and $300,000,000. 
l;ut in spite of the rather hopeless aspect of this situ- 

on the United States is still by far the greatest cot- 
on producing region in the world, and that leadership 

ll no doubt be maintained. What the South has lost 
irough the boll weevil it than recovered 

better farming methods. 

The fact that successful cotton raising now requires 
ntensive culture reduces the acreage required to pro- 
This has released land 


has more 


uce a given amount of cotton. 
ormerly used for cotton for other crops and in many 
cases has resulted into breaking up the large plantations 
nto smaller farms, 

This turning to diversified farming, as against the 
old single crop system, has secured for the South a 
degree of economic independence heretofore unknown. 
The average Southern family living on a farm in the 
“vood old days” actually had to buy a great deal of 
the family food which could 
raised there, and 
food for 


have been 
nearly all of the 
horses and mules. 

Unfortunately the 
cannot compete with 
sections in raising such staple 
corn and wheat. 
but sweet potatoes and pea- 
nuts are typical Southern 
rops of growing importance, 


South 
other 


crops as 


nd rice culture is coming 
to be a great Southern in- 
lustry. Besides this the 


cane is 
sections 


rowing of sugar 
profitable in many 
nd market gardening to 
upply beth the cities of the 
South and the northern cen 
population can be 
practically the 
Southern mel- 


berries are 


ters of 
irried on 
round. 
lons, fruits and 
lready famous in Northern 


year 


markets, 
The productivity of South 
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from the year before), raised 
dry beans, “abbage, tur- 
nips, peas, onions, beets, 
cucumbers, tomatoes, sweet 
corn, and peppers in one 
season with a market value 
of $92. An investigation of 
950 Southern farms showed 
that the home garden now 
yields food for the family at 
a value of about $94 a year, 
a great part of which for- 
merly was purchased. 

The Southern market gar- 
dener has the advantage 
over his Northern competitor 
(who now supplies the bulk 
of the market produce in a 














long growing season) in a 
short mild winter, and no 
need for expensive equip- 


ment to keep winter vege- 
tables. Almost all of the 
market vegetables grown in the North will thrive also 
in the South and a number of these can be grown which 
cannot be raised elsewhere. The development of direct 
refrigerator car routes to the centers of population 
solves the heretofore serious problem of getting this 
produce to market in good condition. 


Cotton bales awaiting shipment at a Texas rail-head 


posits of iron ore than in all Europe. The South is 
producing about half of the world’s sulfur supply. It 
has the only important known deposits of phosphate 
rock, the foundation of a great fertilizer industry. It 
has over 40 per cent of all the standing timber in the 
United States. In addition to this it has great, almost 

untouched, deposits of mar 


bles, granites, clays and 























ern soil planted in vegetables 
may be judged by these in- 
stances authenticated by an 
investigator for the Depart- 
ment of Agriculture: 

At Cliffside, N. C., a gar- 
den of three-fourths of an acre, tended at odd times by 
a family of four, with an expense of $5 for preparation 
of the soil and $2 for seeds, raised eleven kinds of vege- 
tables with a market value of A workman, at 
Charlotte, N. C., on five-eighths of an acre at a total 
15 cents for seed (he had saved his seed 


SO7.65. 


expense of 





Map showing dispersion of the cotton boll weevil in the United States, from its introduction from 
Mexico in 1892 to its final spread throughout the cotton states in 1921. 


resents the limit of cotton cultivation 


This turning to diversified, scientific farming as a 
result of the boll weevil’s depredations has so greatly 
improved the condition of many Southern communities 


that the expression is frequently heard that the boll 
weevil has been a blessing. Actually, one Southern 


town has erected a monument to the boll weevil because 
of the awakening which has 








taken place in that vicinity. 

Undoubtedly also the boll 
weevil has been instrumen- 
tal in the great industrial 
progress of the South in the 


past few years. Negroes 
who have lived on small 
patches of land, producing 


little more than enough for 
their own sustenance, are 
moving to the cities and they 
make up the last great res- 
ervoir of cheap labor in this 
country. 

However undesirable this 
may be from a sociological 
point of view, it has the ef- 
fect of attracting industry. 
This industrial development 
has awakened the South to 
its great natural resources, 
and these are being rapidly 
developed. In the South are 
62,000 square miles of bitu- 











Dusting cotton with arsenate of lead, a method which is only partially effective, 


though the best known 


minous coal lands, more 
than in England, Germany, 
France and Austria com- 


bined. There are more de- 


The heavily shaded band rep- 


building stone unsurpassed 
anywhere else in this coun 
try. ; 
All this may appear to be 
going rather far afield from 
the subject of the boll 
weevil, but it helps to ex 
plain how, in the 
what is considered by many 
the greatest calamity ever 
suffered by an agricultural 
section, the South is steadily 
meeting the world’s demand 
for cotton and at the same 
consolidating her 


face of 


time is 
economic position in 
way that another 
calamity can probably never 


such a 
such 


occur again, 








Musical Broadcasting 
Experiments 

T is not always that the 

public benefits with ex- 
perimental work, but in the 
case of the radio develop- 
ment in broadcasting music 
at Anacostia, naval radio ex 
letting the public 
evenings, 


perts are 

in. Every few 

from 8:30 to 9:30, the Marine Band plays for entertuain- 

ment on 412 meters sent out by NOF, and it is all part 
of development work. 

The broadcasting of speeches and music from a large 

room has met with difficulty, due to distortion, rever- 

beration and the inclusion of outside noises; even the 


most successful transmission of music shows consider- 
able distortion, according to naval experts, but the 


musie is nevertheless received and enjeyed by 90 per 
cent of the receiving stations. The difficulty is in secur- 
ing an accoustically perfect room for transmission, At 
Anacostia this is accomplished by enclosing part of the 
room used so as to make a 15-foot square studio. It is 
enclosed in loosely-hung curtains of airplane cloth, 
which deadens all sounds and echoes. 

A large number of letters received since the band 
has played have commended the work and offered some 
valuable criticisms. Solos and duets go best, it is said. 
During a quite recent evening, a selected orchestra of 12 
pieces played with good results, judging from the let- 
ters received by the band leader and radio operator. 
The drum has been eliminated, but a means of success- 
fully muffling it may be found. Brasses, it is found, 
reverberate more than string instruments. The violin 
earries the best of the instruments experimented with, 
while the reproduction cf the piano is found to be dif- 
ficult; the harp was excellent. 

Py using recently-developed microphones, 
ments are expected. Better results can be had by using 
high and low pass filters, which ought to be used in the 
microphone circuits in addition to the stretched dia- 
phragm microphones, with their periods well out of 
‘the range of ordinarv audibility. The NOF radio tele- 
phone station is sufficiently powerful to cover a large 
section of the country, and entertains tens of thousands. 


improve- 








96 


SCIENTIFIC AMERICAN 


FEBRUARY, 1922 


Taking the Menace Out of Dust 


Life and Property Saved and Safeguarded by the Use of the Vacuum Cleaner in Industry 
By F. C. Allen, Jr. 


March 19, 1921, 
explosion which wrecked 
Northwestern grain 
killing six men and caus- 


ATURDAY 
the date of an 
and 
vutor in Chicago, 


ufternoon, wis 


the Chicago ele- 
ing a property damage of about $3,750,000, 
The shock was felt fifty away, and 
the detonation heard for a hundred 

No bomb nor incendiary 
petrated, No Bolshevist 








miles 
was miles, 


was set oft, outrage per- 


anarchist or was responsible 
The material which exploded was 
military disruptive at all, but 


dust, such as prevails in every 


for this destruction. 


net a commercial or 


ordinary place where 
gzruin is handled, and in many other industries. 
with frequency 
the Federal Bureau 


vears been making a study 


These 


dust explosions have occurred such 


und have caused such damage that 


of Chemistry bas for many 


of their causes and the means for their prevention 
To the layman it seems inconceivable that grain dust 
ean explode with such violence as to burst heavily 


reinforced concrete structures, or to cause such damage 
as is shown in our second photograph. Indeed, many of 
us would perhaps be inclined to dispute the assertion 


that grain dust was explosive at all, if this assertion 
came from a lay source. The fact seems to be, however, 
that ulmost any dust whatever, if it be fine enough 
und if it be ignited effectively by electric spark or 
other means, will explode, and explode with great 
violence. 

Extensive research has shown that in destructive 
dust explosions there are (at least) two separate and 


detonations. In the Chicago disaster cited 
these came about ten apart. The ex- 
is that, in a building of this character, the 
from the various operations of 
floats around in the 
settles on interior surfaces such as 
overhead ete. At any 
amount of “suspended 
and a much greater 
The initial 
takes place when the suspended 
and this explosion would 


distinet 
above, 
planation 
dust which escapes 
handling the grain 
until it finally 
floors, walls, 


seconds 


atmosphere 
rafters, pipes, 
reasonuble 

itself, 


these surfaces, 


moment there is a 
dust” in the 


amount of “static dust” on 


atmosphere 


explosion 


any 


or primary 


dust is by meuns ignited: 


hardly do more.than slight local damage, of itself. But 
the concussion from the primary explosion agitates and 
jurs loose the static dust all over the building; and 
if the short circuit, overheating, ete., which caused the 


primary explosion is. still 




















Cleaning “static dust” from floors and walls with a 
giant vacuum cleaner, thereby preventing the more 
serious dust explosions 


avoidable, the problem is reduced to that of determin- 
method for collecting and removing the 
Obviously it must be confined and 


possible de- 


ing the best 
dust which escapes. 
prevented from escaping to the 
and this is today being done in the dusty indus- 
. Obviously again, it cannot be prevented from 
escaping altogether, so it will be necessary to collect it 
after it into the 
being done, by means of 


greatest 
gree, 
tries, 


possible does 


This 


as quickly as escape 


atmosphere. aguin is 


huge suction fans cOnnected with large exhaust ducts 


that lead to collecting bins. Sometimes the salvaged 
dust even has a value. 


jsut even with these precautions it has been found 
impossible to collect all the dust that forms. With 
uny system, much dust is still found to settle on the 
interior surfaces, and the collection of this static dust 
introduces a new problem. Sweeping or brushing, 
which is only moderately effective with the relatively 
large and heavy dust particles of the household, is out 
of the question with this extremely fine industrial dust. 
Compressed air blasts for dislodging the dust prepara- 
tory to catching it again in the atmospheric exhausters 
are open to the same objection—a means is sought, not 
of stirring up the dust and moving it to another spot, 
but of gathering it up and removing it from the build 
ing. In some industries, the floors and walls can be 
dampened for sweeping; but not in a grain elevator, 
where it would be next to impossible to dry them off 
again, while the presence of the moisture would rot any 
grain placed in the room affected. 

The reconstructed Chicago and Northwestern elevator 
has been fitted with a dust-remover system that is now 
being developed by a Boston engineering firm. Briefly 
it is a vacuum cleaner on a very large scale; and it is 
highly successful. Inasmuch as the present is the 
largest installation yet made, we may assume that it 
also represents the world’s largest vacuum-cleaner. In 
fact, though it admittedly operates on the same prin- 
ciple as the smallest household suction-sweeper, its 
power, size and capacity are so very much greater that 
its manufacturers prefer to discriminate, and to call 
it a pneumatic sweeper. 

By this means the dust is quickly and thoroughly 
cleaned from floors, walls and other interior surfaces, 
and is conveyed through the flexible hose and the piping 
system to the dust collectors of enormous size, from 
which it is automatically dumped into a low-pressure- 
air conveying system, which takes it to the dust house 
located at some distance from the main buildings. Ap- 
parently this is the logical and practical solution of this 
problem of industrial housekeeping. 


important 
feature of the process is that absolutely 


The great 
no dust is raised during the sweeping, all dust coming 
within range of the nozzle being automatically sucked 


in and carried away. Floors and other surfaces are 
cleaned so thoroughly that 


they have the appearance of 





operating, or if the tempera- 


ture from the primary de- 


tonation be sufficient, the 


heavy secondary explosion 
This is generally of 


and is the 


follows 
grenut one 


that 


force, 


does the damage. Some 


there will be series 


of secondary explosions in 


different parts of the build 


ing A primary explosion of 


he suspended dust is sel 


dor serious of itself, unless 


foliowed by secondary explo- 


sion or by outright fire 
It is obvious enough that 
in the handling of material 


like grain, coal, ete., no very 


successful 


effort can he 
made to prevent dust forma- 
j the 


forms from escap- 


tion, or even to 
that 
ing into 
The 


prevent 


prevent 
dust 
the atmosphere, 


problem of just how to 


the explosion, after 


the dust has formed and 
escaped, is one of interest to 
numerous industries; for 

kinds of 
definitely shown to be 
which 
formerly so regarded, and it 
seems quite possible that all 
will fine 


Among the surpris- 


many dust have 


been 


explosive, were not 


dusts explode if 
enough 

ing dust 
have had fatal 


explosions which 


results were 








having been scrubbed with 
water, whereas the ordinary 
sweeping process leaves a 
coating of dust which is far 
from microscopic, The point 
is well illustrated in our 
first photograph, where the 
“swept” surface is distinctly 
of a different hue 
unswept. The suction of the 
pneumatic sweeper is opera- 
both forward and 
strokes, which is not 
with the 
suction 
from 


from the 


tive on 
back 
the case broom. 
The powerful 
lodges dust 
corners, ete., into 
strictly mechanical 
ment can penetrate, 
In view of the enormous 
volume of dust handled, the 
problem of its immediate 
disposition was a 
one. The largest 
collector of the ordinary 
vacuum-cleaner type would 
be filled in 30 minutes or 
less. It was accordingly 
necessary to install dust col- 
equipped with con- 
tinuously operating dis- 
charge mechanism. This 
mechanism is called a“lock,” 
since it must work to dis- 
charge the dust from the 
collector without admitting 
outside air to destroy the 


dis- 

cracks, 
which no 
imple- 


serious 


possible 


lectors 


. 








those of aluminum dust and 
from hard rubber. 
itself being un- 


the dust 
The dust 


This was the damage done to a concrete-and-steel grain elevator by a dust explosion, against which 


the new technique of the pneumatic sweeper is directed 


high degree of vacuum main- 
tained within the tank. 
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and this, together with the double-extension 





Making Big Photographs of Little 
hings 
By Dr. E. Bade 
yHOTOGRAPHY has 
I portant factor as an illustrator of the 
‘itten word, and in trained hands it 
ves perfect pictures which are absolutely 
curate to their last detail. Just as im- 
rtant as general photography is photo- 
which cannot be approxi- 


become an im- 


crography, 


ited through drawings when the mi- 
scopic slide has been prepared with 
hnically perfect skill. gut these two 


es Of photography are not sufficient for 

illustrator. Photo-micrography pro- 
les us with pictures of a minute and 
scure world hidden from the human 
e, while general photography gives us 








bellows of the camera proper, should give 
an over-all length of about ten to twelve 
feet, although this must depend upon the 
type of lens available. With a_ short 
focus, smaller extensions can be 
but with a long-focus lens, a compura- 
tively long extension will be necessary. 
Each section must be made absolutely 
light-tight, and it must be blackened on 
the inside. This is best accomplished 
with a coating of dull black paper. 
must also be that the joints 
connecting the various sections are light- 
tight. If the slightest amount of light 
filters through any of the joints, no re- 
sults can be expected. In addition, each 
must be properly supported by 
some suitable means. A discarded toy 
railroad track is ideal for this purpose, 


used, 


Care 


exercised 


section 








ctures of larger things on a smaller 
ile. Between both these extremes lies 
world of tiny, just perceptible objects, 
hich show their beautiful and detailed structure under 
hand lens. This gap is bridged by the little known 
nd still less appreciated “macrophotographic” camera. 
Larger photo-micrograph objects, which are still too 
all for the ordinary camera, can only be taken in 
augments with the lowest power of the microscope, 
lowed by combining all of the many separate parts, 
ut a perfect slide must be available for such a pur- 
Photographs from species of flies or other small 
flowers, textile products, 


pase, 


insects, enlargements of tiny 





| 
| mee 


The macrophotographic camera fully extended to 12 feet, for greatest 


magnification 
the lens reaches the film, and in addition, few of the 
details and but little depth of focus will result. From 
this point, therefore, the microscope must again be 
employed. 

Each of the tube sections used must have an internal 
diameter at least one-third larger than the diameter 
of the lens, and if possible each tube should be made 
larger. When tubes of a smaller diameter are used, 
the plates will not be completely filled with the image 


of the object, and this limits the usefulness of the 


the tiny wheels being attached at the ends 
of the different sections so that they read- 
ily slide among the track, in moving the lens nearer 
or farther away from the subject. If the arrangement 
tends to be rigid, then the subject must be moved while 
the lens remains fixed. 

The image of the subject is first brought to a focus 
When it is in the right position, 
is brought to a 


upon the ground glass. 
the glass is removed, and the object 
sharp focus by means of a small hand lens or reading 
Here it must be observed that the focus of this 
lens must lie in the same plane as the removed 


glass. 


small 




















Three macrophotographs made by the author with the apparatus described in the accompanying article. 


The first photegraph is that of a fly, Mesogramma 


Parvula; the second, a mosquito; the third, a macrophotograph of a microscopic slide of an ant 


and hundreds of other objects which only require an 
enlargement of ten to twelve diameters, are best taken 
with the macrophotographic camera. 
For this purpose the object must 
If it is an animal, it must be killed and spread, but the 
resultant photo will be of exceptional value in regard 
to detail and depth, which are not to be seen in the 
best photo-micrographs. But the preparation of the 
nimals for the camera is difficult since it 
knowledge of the life and habit of the 
question; also, the technique necessary must 
inastered. As a rule the animal must be 


first be prepared. 


presupposes 
animal in 
first be 


It is also advantageous to have 
length corresponding 


camera unnecessarily. 
various lengths of tubing, each 
to a certain definite, later to be established, magnifica- 
Then it is a comparatively simple matter to in- 
lengths necessary. When all see- 
magnification will be at- 
ones will give 


tion. 
sert any number of 
tions are used, the greatest 
tained, while any of the intermediate 
correspondingly lower magnifications. 
The smaller sections of tubing should either be one- 
half or one foot long, and it is best to have two of each. 
The other sections are two, three and four feet in length, 


ground glass. When the detail of the object nearest 
to the lens of the camera is sharpest, the iris diaphragm 
of the lens is closed down sufliciently to bring the de- 
tails farthest from the lens into focus, 

Then, after closing the shutter, the subject is ready 
to be photographed. The exposure naturally varies 
with the magnification sought, the opening of the lens 
diaphragm, and the light conditions at the time. But 
good results can only be obtained with the high-grade 


lenses now available, and a double anastigmat lens of 
fairly wide aperture is an essential prerequisite in 
work of this nature. With a good lens 





prepared under the magnifying glass, and 
he extremities and appendages must be 
placed and dried in their natural position 
before they can be photographed. 
Excellent macrophotos showing all the 
details can made, 
if the objects have been pre- 


requisite easily be 
especially 
pared as microscopie slides and imbedded 


in Canada balsam. Then the subject is so 


placed that it is illuminated from the 
back, and between it and the source of 
light is placed a piece of ground glass. 


by this means the mosaic assembly of the 
photo-micrographs is eliminated, 
is photographed 


various 
since the entire subject 
at one time on a suitable sized negative 


The camera itself has a double-exten- 
sion bellows together with numerous 
tubes. With this arrangement any de- 
sired magnification becomes possible, al- 


though enlargements of more than twelve 
diameters are unsatisfactory, since they 








the photographs obtained will be so sharp, 
distinct and perfect that, if they are 
taken in direct sunlight on a 4 by 5 inch 
plate or film, they can readily be enlarged 
with the ordinary enlarging camera with- 
out losing any of the details. The accom- 
panying illustrations show the set-up of 
the macrophotographie camera and some of 
the work which can be turned out with it. 


Specifications for Biological Glass 
HE Bureau of Standards is collecting 
information from the Army, Navy, the 

Biological Survey, the Public Health Ser- 

vice, and manufacturers of biological 

products concerning the requirements of 
glass for this purpose and the desirability 
of preparing standard specifications cov- 
ering the same. The Bureau has already 
assisted manufacturers of biological prod- 
ucts in obtaining glass suitable for their 
use, but the requests have indicated a pos- 
sible value for more complete specifica- 








give cloudy and foggy plates. Only a 
fraction of the light then passing through 


The macrophotographic camera slightly extended for lower magnification 


tions, 
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HEN August Heinz first presented 
“a his “S57 Varieties” of his justly 
\ \ V, j famous pickles to the public, he 
' made a big hit with the grocers, 
\ They were no longer forced to rack 
\ their brains when suggesting substi 
tutes in case the customer could not 
be given what she wanted. Instead it 
was un eusy matter to call her atten- 
ion to the other 56 and let the subtle psychology of 


that variety do the rest. That was good sound business. 

But consider the same principle applied to plows. 
(‘onsider that before the war. steel plows were offered 
in Si2 different types and sizes. Automobile tires, in 


those duyvs, were purchusable in 287 styles and sizes. 
Washing machines were made in 446 types and sizes 
and pocket knife catalogs listed nearly 6000 different 
patterns, Fortunately, Mr. Heinz was limited by the 
natural variety in the vegetable bases of his products. 
Nevertheless, that limitation was his good fortune for 
It requ red his cooks and chemists to concentrate on 
quality rather than quantity. 





More tl h one miunutacturer today w ishes some such 
natural limit might be imposed on his engineers, de 
signers and drafismen. Quantity, expressed by too 

at a riety, may easily become a liability instead 

an asset. That is easy to understand when you 
think that some of the 312 different plows, or 446 types 
ind sizes of washing machines, were in much greater 
demand than others. In fact, the manufacturers’ own 


war service committees in cooperation 


By Ray M. Hudson 
Division of Simplified Practice, Department of Commerce 


will not permit sufficient output to equal that 
words, the factory force swings 
the same steady stride month in and month 
out and the seasonal fluctuations in the trade never 
back through the shipping into 
Men become more expert in their respective jobs, qual- 
ity of workmanship improves, and product quality is 
thereby raised, while the become valu- 
able to their employers by reason of the greater skill 
Correspondingly, the man at the machine 
increases his own earning capacity, for as 
down under his skilled manipulation of his machine, it 
becomes possible to return to him in his wage envelope 
When 
the economies of simplification are carried through in 
the the 
the increased purchasing 


capacity 
demand. In 
along at 


other 


seep room the shops. 


workers more 
acquired. 


costs go 


a fair proportion of the savings he has made. 


the form of lower prices to consumer, same 
worker again benefits through 
power of his dollar. 
Production, expressed as the economic process of pre- 
paring goods in forms that will satisfy human wants, is 


facilitated by the recognition of this principle through 


all stages in the process of converting raw material 
whether iron ore, raw cotton, or crude rubber, or any 
other material, into finished articles which we can 


to a specific purpose. Even if the advantages of 
it would be well worth adop- 


apply 
simplification ended there, 
tion, but it stop with the piling up of goods 
in the factory warehouse. Now that we have the goods 
want, what will we do 
“tell the world.” <Ad- 


does not 


that will satisfy some need or 


with them? Obviously, we must 


prices they command, were it not for the fact that they 
are made under highly standardized conditions in 
scientifically managed plants, and sold in large quanti 
ties by live, aggressive merchants who accurately antic 
ipate demand, and use good sense in stocking up to 
meet it. By concentration on fewer lines, turn-over is 
quickened, selling effort and expense is lowered, the 
sales force becomes more effective, and greater volume 
The dependability of nationally 
goods is their major talking 


of business is done. 


advertised standardized 
point. 

If we magnify these elementary examples, and con- 
sider them in their relation to foreign trade, we find 
the same basie truths apply. Manufacturers in other 
countries have long been noted for their peculiar ad 
their wishes. Consequently, 
mass-production has not part of their na 
tional vocabulary as it has in ours. But in the present 
efforts of other nations to rehabilitate their industries, 
we can observe many evidences of an awakened interest 
in simplification. A case in point is related by the 
American Engineering Standards Committee in a recent 
bulletin: 

“Nineteen German 
manufacturer are now 


herence to customer's 
become a 


manufacturers and one Swedish 
working on an order for seven 
hundred locomotives, all of the same design, for Rus 
sia. Every part in every one of them is being made 
interchangeable with the corresponding part in all the 
others. This feature will have the great advantage of 
permitting the Russian railroads to use any disabled 
locomotive as a store of spare parts for 
any others. In one case, a locomotive was 








the conservation division of the War 
found 
their trade requirements with 


with 
Industries Roard could satisfy 


the bulk of 


they 


Y FAR the majority of the retail failures are due to undercapi- 


assembled, from parts machined in twenty 
different with no difficulty 
than if it had been built complete in one 


shops, more 


76 types and sizes of lows, 32 of tires, : ‘ ° ° 
te ied see coll talization. By far the majority of manufacturing failures are due t. 
18 of washing machines and not over 100 ] ] a } ad ] l - h shop. 
of pocket knives, fo unseen and uncounted costs that are nol passed along % the Since our own domestic market takes 
This reduction in variety, inspired by consumer. And for all failures the ultimate consumer pays. Mr. Hud- nearly 80 per cent of our manufactured 
patriotic motives, was maintained after son has already explained sufficiently what he means by standardization products, we have here at home a larger 
the war by several of the manufacturers of product and contraction of variety in the output of the individual fac- opportunity to apply simplification than 
simply because they found it paid. To tory and of each trade. The thing has been shown to be feasible, from any other country has within its boun 
them, a simplified line, one composed of the consumer's viewpoint; we really don't need 6000 different models mare mart = te sme Uh oo 
ose patterns sizes in greates . . 7a : . ; mately equalling the remaining 20 r 
those patterns and sizes in greatest d from which to select a pocket-knife, or 446 from which to choose the ee . eer e- a 
mand and therefore in most common use, . . vr. . . ‘ ” cent of our output, is benefited by stand 
new washing machine. What simplification of the manufacturer's cata- ple ie aprigs , 
meant less capital tied up in raw ma- ardization, for it is in such lines as type 


terial, in work-in-process, and in finished 


stock, Keeping down the work-in-process 


is one of the major tasks of fac- 
It seems to grow without 


account 





log means in the way of financial relief to him, to the retailer, and hence 
indirectly to the user, is made clear in this, the third and final article of 
Mr. Hudson's series —THE EDpiTor. 


writers, agricultural machinery and auto 
mobiles, representing the broadest appli 
cation of this principle, that we find the 
larger part of our fabricated exports. 














With national standardizing bodies ac 





tory managers. 

rhyme or reason, and the more varied are 

the products and the grenter their indi- 

vidual complexity—the more difficult is the control of 


the capital invested in work enroute through the shops. 
It takes effort, both human and mechanical, to 
keep such a huge mass of material in motion, and if 
you will take pains to look at the stock in the tote- 
boxes lying around the machines the next time you go 
through a large shop and note the signs of long tenure 


much 


of their individual location, you can form your own 
conclusions as to how fast the money tied up in them 
is being “turned over.” The more alert managers 


watch this closely and continually seek to expedite the 
flow of work by routings, more accurate 
scheduling and more prompt dispatching of work from 


shortened 


machine to machine. 

With parts designed for maximum interchangeability, 
greater uniformity in design in the various 
in jig, die, tool and special 


and with 
products comes a decrease 
Investment in these costly acces- 
and the expense 


machinery expenses, 
sories of manufacturing is 
of upkeep for those in use is likewise lowered. 

through in larger lots or batches, giv- 
longer runs, and requiring fewer 
processes of making ready, 
the part. 
the worker's 
lost motion, 
makes for 


reduced, 
Parts are sent 
ing the 
changes in 
to do the particular operation 
These things in turn 
output per day. There is less 
and misdirected -effort. Simplification 
factory economy; over-diversification breeds loss to the 
a standardized line means greater 
stability of employment. When the management be 
lieves in simplification it is not afraid to authorize 
production of the-articles comprising the cream of the 
the dull season of sales form 


mechanics 
the set-ups, or 
required on 
serve to increase 
less 


waste, 


less 


workers themselves 


line—for those made in 
the reserve supply from which shipments are drawn 
in the period of maximum demand when the factory 


vertising campaigns are launched on a national seale; 
salesmen by the score take to the road. Potential con- 
the local stores and soon the merchants 
and the manufacturer's have completed the 
contact between the thing and the man who 
wants it. Distribution is the odd triplet. His brothers, 
Production and Consumption, have kept along at a 
right smart pace, but Distribution is always a lap be 
Too much in one place, not enough in another, 
some lines, and sold out on 
of doing business, including 
the rent, heat, light, repairs, clerk-hire and all the 
others, keep right on. Merchandising, described as the 
science of bringing the consumer and the goods to the 
right amount together at the right time, is full of pit- 
falls for the unwary. It is not at all difficult for the 
storekeeper to tie up 75 per cent of his capital in lines 
that do not yield him 25 per cent of annual volume of 
business, thus leaving the other 25 per cent to buy the 
goods that constitute 75 per cent of his yearly sales. 
Staple lines, easy to buy, quick to sell, keep moving— 
for they are live lines. Clearance sales offering large 
quantities of certain goods are not always what they 
seem. Many times they are “confessions” that the 
buyer for the house spread his purchases too thin, or 
picked too many lines, and thus overstocked his shelves. 
And why? Mainly because of one of the most fallacious 
beliefs ever known, but none the less common to many 
distributors, “that to stay in business, you always have 
to give the customer exactly what he asks for.” The 
average consumer is not so keen about having his own 
way in his purchases as he may appear at first glance. 
What he wants is value—the maximum useful return 
for the least expenditure. He knows that many of the 
things he buys today would be unobtainable at the 


sumers call at 
salesmen 
made 


hind. 
merchants overstocked on 


others, and yet the costs 


tively working in Austria, Belgium, 
Czechoslovakia, France, Germany, Great Britain, Hol 
land, Italy, Norway, Sweden and Switzerland, also in 
Japan and Canada, we may find our efforts to 
gain a better foothold in foreign markets nullified by 
this concerted action of overseas manufacturers to in- 
the salability of their own products through 
simplifying their lines. 
jut American goods can be and are abroad 
under conditions existing there, as our own Bureau of 
Foreign and Domestic Commerce will tell you, because 
of their better quality and greater utility. The rela- 
tively higher price asked for them in comparison with 
the prices of the foreign manufacturers is no criterion 
of the vastly greater value given in proportion thereto. 
Consumers abroad are no different from those at home 
in their fundamental conceptions. Trade knows no 
boundaries, either political, religious, or otherwise. If 
simplification is helpful to America, it is to England, 
Germany or Japan. For the past 40 years the United 
States has been the workshop of the world. Great 
natural resources, versatile and ingenious labor, and a 
higher standard of living have all had a part in giving 


soon 


crease 


sold 


us a lead over all other countries in manufacturing 
capacity, technique, and output. jut as the fabled 


tortoise passed the sleeping hare, so may we find that 
lead cut down by the very rapid strides our foreign 
competitors are making in the simplification and stand- 
ardization of their products. When, through applying 
this principle to the production and distribution of 
commodities of universal demand, their quality is im- 
proved, and their costs lowered, the drift of the buyer’s 
dollar, or peso, or yen, will be toward the country 
where the best values are offered. 

If we would maintain our present position in the 

(Continued on page 143) 
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the soil consists largely of loose, soft 





Completion of a Notable Concrete 
Viaduct 


TS formal opening on October 12, 
1922, of the handsome North Hill via- 
t at Akron, Ohio, marks the comple- 


1 of one more of those graceful steel 
concrete viaducts and bridges which 
proving so indispensable to the de- 
pment of the railroad and highway 
em of the country. 

\s between and 
erial of construction, there can be no 
stion that, for bridges up to a certain 

mitude, masonry, on the score of 

uty and permanency, is greatly to be 
ferred. Not only 
construction, but 


steel masonry as the 


does it cost less at 


first masonry—un- 
course, is in- 
that 


costs 


which concrete, of 


ded—has the great advantage 


re are practically no subsequent 
maintenance. <A steel bridge must be 
odically inspected and painted, other- 








sand. The houses vary in size from 24 


by 30 feet to 24 by 40 feet, and their 
weight is from 25 to 35 tons. So stiff 


and strong is the trailer that not a win- 
dow has been cracked during the 11-mile 
journey, except by the limbs of 
trees along the street, which broke one or 
two when the first house was brought in. 

The 11-mile trip is made in about four 
including all necessary stops to 
wait for traffic to pass before entering 
upon a stretch of narrow road. The 
actual running speed is from five to eight 
The rate of moving is 
houses every three or four 
is expected that as the 
town 


shade 


hours, 


miles per hour. 
about two 
days, although it 
moving crew gains 
will be moved at the rate of a house per 
day. Altogether there are from 75 to 100 
of these residences to be transferred. 
The flooring and plant will 
also be brought to Cadillac. Many of 


experience the 


chemical 








e it will rust out and disappear, and 
nting, in the case of a large bridge, is 
serious and costly problem. Masonry, 
he other hand, is not only permanent, but in coloring 
| apperzrance it improves with age. 
The North Hill viaduct, as it 
Valley, and not only 
‘thickly populated North Hill district, but will result 
Akron-Bedford-Cleveland 


is called, bridges the 


provides a service for 


suving of time on the 
lbivision, and the Akron- 


The graceful North Hill viaduct, 


completed crossing of the Cuyahoga Valley 


motor-truck. Accordingly, Mr. W. A. Kysor, president 
of the Acme Motor Truck Company, designed for the 
form of trailer which is herewith 


purpose the novel 
large that it had to be built 


illustrated. It was so 
out of doors. 
The next consideration was the road over which the 


72 feet wide by 2810 feet long, a recently 


houses are being sold to working 
men at a very reasonable price, thereby 
making it possible for a man 
ceives average wages to own a comfortable home with 
for considerably less than 


these 


who re- 
all modern conveniences 
$2000, 

The trailer is constructed with a framework of heavy 
beams. A channel and I-beam plat- 
above the trailer frame 

rigidly connected to it, trans- 

fers the load at the forward 


structural steel 
form, raised 18 inches and 





Kent-Ravenna Division. The 
duct is 72 feet wide and 
feet long. Of the 
Ith, 52 feet is given up 
he roadway, and thereis 


<idewalk on each side 10 


wide The structure 
sists of 16 main arches 
13) narrower” arches. 


width of the 
n spans is 150 feet, the 
est measuring 191 feet 


| 


The average 








end of the trailer to a rock- 
ing fifth wheel mounted on 
the truck. This 
tion eliminates twisting 
stresses from the trailer 
proper. At the rear the 
trailer frame is supported by 
four truck wheels 
placed abreast, 
equipped with dual 40 by 6- 
inch solid truck tires. They 


about 75 


construc- 


steel 
which are 


are so placed that 
per cent of the weight of the 
trailer and the house is car- 


ried by them, an arrange- 
ment which prevents any 
overloading of the truck 


which is used for motor 
power. The trailer which is 








the clear. The piers are 
nded upen concrete piles 
to an average depth of 
S feet below ground level, 
| 2731 piles were sunk, 
resenting a total length 
101,000 feet. The main 
ers measure 27 by 36 feet 
the base, In building the The special trailer, 2 
den forms, and for scaf 
ding, the builders used 


er 3,000,000 feet of lumber, and into the forms about 
W000 tons of concrete were poured. Buried in the 
steel reenforcement. 

to engineers as the multiple- 


nerete are 2500 tons of 
The viaduct is known 

ntered type, which means that the radii, from which 
curves of the arches are struck, increase in length 
Primarily, 


om the abutment to the crown of the arch. 
is type is used for its economy of ma- 


4 feet by 42 feet, on which a town of 100 houses is being transported 11 miles by 


road to a new site 
$5-ton load would have to Considerable 
work had to be done on this highway, 
widening of fhe roadbed at a number of points, and in 
places the laying of heavy planks of timber in order 
to secure a level and reliable surface. In the village 
itself entire streets were paved with heavy green planks 
in order to sustain the concentrated load, since here 


pass. 


30 to 
such as the 


24 feet wide by 42 feet long 
is built up of five longitudi- 
nal members, held in 
by two main and four supplementary transverse beams, 
and the whole frame is diagonally cross braced. The 
three center longitudinal reenforced by 
truss rods. 

The four truck wheels at the rear are in pairs, each 
wheel running on tapered roller bearings supported by 
a tubular steel axle shaft. The load is transferred to 
the wheel shaft through coil springs 
attached to the trailer frame. This ar- 


place 


members are 





erial: but it also gives a curve of pleas- 
if variety and beauty. 

The roadway is carried upon 
rate arch rings, the load being trans- 
ferred to them by molded columns whose 


two sep- 


rizontal section shows the general form 
across. The roadway proper is carried 
pon transverse girders and the surface is 
rmed of heavy or reenforced concrete 
abs, the top finish consisting of asphalt 
ith brick between the tracks. The total 
st of the bridge was $1,227,859. 


Moving a Town by Motor Truck 
Tt town of Jennings, 11 miles north- 

east of Cadillac, was founded about a 
saw mill 
force of 


quarter of a century ago by a 


ompany, to house its working 


thout 500 men. Jennings was a “com- 
pany town,” and about every able-bodied 
iim was employed in one of the three 


ocal mills. 

But with the progress of time the stand- 
ng timber in the vicinity was cut down 
ind for the lack of raw materials it be- 
came necessary to close down the mill. 
\fter the consideration of various plans 
it was decided to move the mills, the 
families, and even the houses to Cadillac, 








rangement cushions the load and provides 
for roaa inequalities. The motor is of 
55 brake horsepower. 


Film Statistics 

FS peter 2og to a statement of a re- 

sponsible manufacturer, there was an 
output of 650,000,000 feet of motion pic- 
ture film for 1921, and about the 
for 1922. This is enough film to go five 
around the earth at the equator. 
At the usual rate of (approximately) a 
foot per second, it would take a single 
operator 180,000 hours to project it; or, 
working 24 hours per day, 7500 days—20 
years and seven months. It contains 
enough guncotton, according to best esti- 
mates, to blow up 14 battleships, with the 
Brooklyn Bridge thrown in for good meas- 
ure. If it were ignited to flame under a 
kettle half a mile across and of propor- 
tionate height, filled with water, the water 
would boil throughout. 

As a final blow, it may be pointed out 
that, at the traditional rate of 16 pictures 
per foot, there have been no than 
10,400,000,000 individual pictures dis- 
played to us on the screen during the 
year—assuming, what is far below the 


same 


times 


less 








11 miles to the southwest. The moving 
of the houses was to be done on a spe- 


cially constructed trailer, hauled by 


Moving day in the town of Jennings, Mich. One of the 100 houses en route 


to its new location 


truth, that each piece of film has been 
run but once. 
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A Mechanical Solution of a Literary Problem 


An Explanation for the Divergent Sequence of Events in the Gospels of Matthew and Mark 


through the ages has 


baa cnemeaces | & IWN 


" come a 







great problem. It 


had no ade 
quate solution recently 


has, apparently, 
| until 


solution or solutions 


how prop sed depend in part 

upon the state of the art of book-making 

in the first Christian century and upon 
inventions in use during that period. 

The problem concerns the disagreement 

in the progression of everms narrated in 


the gospels of Matthew and Mark. Nearly 
incidents in the latter document 
but there 


all the 


ure paralleled in the former: 
are violent discrepancies in the orders of 
the events. 

Those acquainted with Patent Office 
matters are familiar with the terms 
“state of the art” and “invention. A 
very precise and minutely detailed indus 
trial history of the United States could, 
for the period since the authorization of 
patents, be written simply from the of 
ficial record of the Patent Office. In the 
patent specifications, all the things de 


not claimed could be assumed 


the the 


seribed but 
to represent at 
the art; while the 
represent the advances termed 

In a similar way, the industrial history 


moment state of 
things claimed would 


inventions. 


By J. F. Springer 

















A tablet codex in remarkably fine state of preservation, due to the fact that it 
was sheltered, in the ruins of Pompeii, against all the vicissitudes of the bar- 


which had been spread over the inscri; 
tion space. The writing, executed with 
stylus, could be read because of the lig! 
color of the wood which shone throug 
the thinned places in the wax. 
the foregoing form 
tablet-codices and are to be 
distinguished from the form 
dex consisting of one or more 
made up by laying once-folded 
within one another and securing the group 
together by some means, as sewing. Thi 
style of codex is still in existence and ji 
essentially what we have in moden 
printed books. 

Tablet codices were made of parchmen 
and papyrus as well as of wood; and th: 


Codices of may Ix 


called 
fully 


care 
of c 
quire 


sheet 


first use of this style of codex certain! 
was for business and legal documents 
The direct evidence is not suflicient to 


warrant a conclusion that in the Apostoli 
age it was entirely the custom to commi 
literary works to tablet codices in place 
of the older rolls. But the probabilities 
are on this side. The state of the art of 
book-making had, centuries before, reached 
the point of making codices. And literary 
often made on papyrus anid 
The step required to produce 
document in the form of a 
would not 


hooks were 
parchment. 
a literary 

tablet codex of either material 


of the world could be investigated back barian invasions and the Middle Ages 
by means of such records; but this his- rank as invention. The already existent 
tory would not reach more than, say, century or a brought to light a lot of business documents in codex business and legal codices of wood supply the models. 
century and a half. When we go back to more remote form. Some had three leaves of wood. They were It only remains to make the codex with more leaves 
times, we at once find ourselves limited to vague and secured together by a string passed through holes in and a material well known and right at hand. It is 
fragmentary indications. There is probably no indus the left margin. Pages 1, 4 and 6 were left unin- very reasonable to suppose that, in the first century, 
trial art of which a reliable and detailed history may scribed. Pages 2, 3 and 5 were provided with a men did at times produce such documents as the sey 
be given for any period prior to 1000 A, D. sunken space for the inscription. This was made not eral Gospels in the form of a tablet codex made of 
If we attempt to trace the history of book-making to directly upon the wood, but upon a dark colored wax papyrus or of parchment. Further, it is also quite 


the early centuries of the -Christian era, 


we discover many points upon which no 
certain and decisive information may be 
given. And yet, there are some facts of 


interest and importance which have been 
ascertained. We know that for centuries 
all literary, legal, governmental and busi 


ness documents were written on papyrus 
and parchment in? the form of rolls and 
codices, But if some one asks, When was 
the first roll made?, no one can answer 
Nor is there any better knowledge of the 
origin of codices. Pliny, who lived in the 
first Christian century, gives a technical 


description of the manufacture of the ma 


terial papyrus. But his account is incom 
plete. We know, however, something of 
the state of the art for a couple of millen 
nia prior to his time, because we have 


the actual remains of papyrus rolls from 
these early days. 

These rolls present the 
in columns parallel to the axis of rolling 
We do not know, however, whether 
columns resulted naturally and slowly 
from stress of conditions or whether some 
early inventor by a single stroke of genius 
; We 
were 


reading matter 


such 


them at once into existence. 
even know how the rolls 
Did the scribe write first upon 
later on as 


brought 
do not 
made up. 
loose sheets which were 
sembled and glued together, side by side, 
to make up the long roll? Or, were the 
while still blank, secured together 
and the writing Pliny 
implies that rolls blank 
and then inscribed; Ulpianus (died A. D 
the great jurist, speaks of books 


sheets, 
then inscribed? 


were prepared 


228), 

written throughout but not yet glued. 
And there is the very ancient Papyrus 
Westear, whose inscriptions avoid the 


seams. Therefore, while one cannot assert 


it for a certainty, still it is reasonable to 


believe that in the Apostolic Age rolls 
were often inscribed first and glued up 
afterwards. 

No one knows, either, when the first 


codex appeared. However, from the ruins 
of Pompeii, destroyed 79 A. D., have been 

















This papyrus manuscript of a Commentary on the History of Thucydides is 
typical of the sort of fragments out of which the average modern version of 
ancient literature is pieced together 


in making up 
rolls of either material small sheets were 
often inscribed in advance of being glued 

If we grant these conclusions, we have 
the foundation for some of the solutions 
of the problem mentioned. However 
there are still other related explanations 
which do not depend upon these results. 


reasonable to suppose that 


These turn on such considerations as the 
tendency of leaves to come loose from 
folded-sheet codices, of either material: 


and of rolls to break transversely. 

The discord between Matthew and Mark 
has to do entirely. with events falling in 
the first third of the latter gospel as it 
today, with their parallels in 


exists 


Matthew. It is conceived that in some 
very early copy of Mark, the first third 
broke up into fragments consisting of 


and small groups of leaves or of 
columns and small groups of columns 
When the repair was made, the original 
order was lost, largely because of the lack 
of pagination and the absence of other 
copies to serve as models. And so an- 
other order was produced. 
Some, perhaps, will think 
Mark has the original order and_ that 
Matthew obtained its order from the de 
ranged Others will think that the 
original order of Mark that of 
Matthew and that the present order is 
the result of the derangement. There is 
a question of probability involved here, 
which we have not the space to discuss. 


leaves 


our present 


copy. 


was 


There are questions also of small page 
and variation of page size. These and 
other points, the reader who desires to 


look into the matter further will find very 
fully discussed in the writer’s presenta- 
tion of his discovery in the April and 
July (1922) issues of Bibliotheca Sacra. 
The mechanical solution, along the line 
followed in the present instance, of the 


textual problems presented by ancient 
hooks promises to have a wide applica- 
tion, as it is very reasonable to suppose 
that ancient documents often went 


through many vicissitudes. 
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HAT has. vivisection accom- 
plished for the live stock in- 


dustry in the United States? 
This was the unusual inquiry 
recently received by the United States 








Bureau of Animal Industry. Without ani- 
mal experimentation, whereby a virus was developed 
for combatting yellow fever, the Panama Canal could 
not have been built. Pertinent, then, is the question what 
vivisection has done in behalf of domestic animal life 
whose members are sacrificed that the ends of demon- 
stration may be furthered. 

\nimal experimentation has been an instrumentality 
in ridding the cattle tick from an area exceeding half 
a inillion square miles—an area equal to the combined 


dimensions of Virginia, Kentucky, Tennessee, North 
Carolina, South Carolina, Georgia, Florida, Alabama, 
Mississippi, Arkansas and Louisiana. The Texas or 


tick fever is transmitted by parasites whose control is 
effected by drenching the infested animals in a dipping 
vat containing a_ solution the ticks. 
Seventy per cent of the area originally subject to quar- 
antine has been released. During the fiscal year of 
1920 there were 35,045 cattle-dipping vats in operation, 
the inspections or dipping for the twelve-month period 
numbering 44,813,070. A laboratory force is employed 


poisonous to 


for developing and examining dips and disinfectants 
designed to eradicate animal diseases. Thus the pro- 


duction of beef and dairy products—an immeasurable 
contribution to a nation’s food supply—is enhanced. 
Sheep scab is produced by a parasite known as a 
scub mite, bearing similarity to the human itch-mite. 
Vivisection has made possible a study of the life habits 
of the mite and has been responsible for developing an 
effective remedy for this Activities of the 
Bureau of Animal Industry during the past year in- 
volved the supervision of 9,515,720 dippings and 20,- 
371.965 inspections afield in effort to eradicate sheep 


disease. 


scabies. The range areas, where the disease was for- 
—mmmeee LIEN a score or more years ago 





enterprising factors in the rub 
ber industry of the world laid 
their plans to cultivate the rub- 
ber tree artificially and produce rubber on 
plantations under strict scientific control, 
so as to get away from the difficulties and dissatisfac- 
tion experienced with the jungle product, they did not 


AY, 





foresee conditions as they have existed for the past 
two or three years in the rubber market. Over-pro- 
duction was far from their minds. But their planta- 
tions were successful and have flooded the market 


with excess production. To counteract this condition, 
extensive experimentation and propaganda were under- 
taken to find new uses to absorb the excess production. 
\s is well known, the rubber imported to this country 
ind Europe is the coagulated product of rubber latex, 
right at the plantations in Ceylon or in the 
jungles in South America and Africa. Very little of 
the latex was shipped in the uncoagulated condition. 
but recently it was found that the latex itself pos- 
potentialities of application which were never 
thought of before. The direct use of the latex is now 
enjoying development into-what looks to be one of the 
important outlets for the rubber production of 
hoth the plantations and the jungles. 

In England, where the rubber question has been given 
attention, a patent has been issued for 
the use of rubber latex for making a special rubberized 
paper. Reports of the latest developments are want- 
ing, but it appears that the latex is added directly to 
the paper beater. In this machine the paper stock is 
ordinarily beaten up into a pulp in the presence of 
water. It is a simple matter to add the correct pro- 
portion of the latex and continue the beating until a 
thorough incorporation is secured. A little acetic acid 
or some acid mineral salt is then added, converting the 
into a gel. The paper-making process is then 
carried out in the regular manner. The drying of the 
paper under heat serves, after the addition of 
sulfur, to vuleanize the rubber. The product is a 
aper of high strength and considerable resistance to 
hear. It is claimed that a very good grade of paper 
can be made in this manner from a rather poor quality 
if pulp. 

Another use for rubber latex has been suggested in 
he manufacture of tile and slate for building purposes. 
The rubber latex is mixed with sulfur, sand and other 
mineral matters, and can be given any desirable color 
by the admixture of the proper mineral pigment. Each 
particle of the mineral matter is surrounded and en- 
veloped by a coating of rubber. Coagulation takes 
place within the mixer. The paste is then pressed into 
slabs, which are dried and vulcanized. It is expedient 
to vuleanize the sheets: partly, then to cut them to form 
and continue the vulcanization of the tiles in molds. 
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merly rampant, have been largely freed from the para- 
site. Likewise conditions in the sheep-raising States 
have evidenced improvement. 

Worms and other internal parasites, which levy an 
excessive toll of wool and mutton from the flocks of 
sheep in the United States, have been arrested by ani- 
mal experimentation. The stomach worm is the worst 
foe of sheep and in the absence of investigations in the 
in discovering methods of pre- 
would at- 


laboratory and afield 
vention and treatment the losses therefrom 
tain staggering proportions, 

Animal experimentation has contributed to the 
knowledge of methods for staying the progress of the 
most infectious and destructive cattle plague—the foot- 
and-mouth-disease. Domestic live stock in the United 
States is constantly exposed to the invasion of this 
foreign malady, the virus of which may be readily 
earried in the bodies of the animals, in hides, and in 
other live stock products. The disease is of increasing 
prevalence and virulence in Europe, and until recently 
Congress authorized an annual appropriation of $1,000,- 
000 for the suppression of the foot-and-mouth plague 
in the event of an outbreak. This emergency fund has 
been pruned to $50,000. The year 1916 witnessed the 
last outbreak in this country. Cattle infected with 
the plague are slaughtered and deposited in a deep 
ditch. The hides are destroyed or mutilated. Experi- 
ence has justified the procedure of killing the diseased 
animals rather than jeopardize the entire cattle in- 
dustry by permitting a continuation of the existence 
of the affected live stock. 

Giddy sheep—a condition produced by a parasite re- 


sembling a delicate bladder filled with fluid entering 
the brain of the affected animal—are subjected to 


vivisection in establishing a remedy. This fatal disease 


Finding Uses for Raw Rubber 


Solid masses of considerable mechanical strength are 
obtained in this manner. 

Rubber latex can also be used to good advantage in 
the manufacture of blocks for paving streets. In this 
case the composition contains a considerable percentage 
of powdered waste of various sorts. Only one condi- 
tion need be fulfilled when using this material, and 
that is that the powder be made as fine as possible. 
The mixture is compressed very strongly so as to 
squeeze out the water and agglomerate the fine dust 
particles. Slabs about one meter square and four centi- 
meters thick are made from this mixture. Then other 
slabs about one centimeter thick are made from a com- 
position richer in the latex; and this second slab is 
placed on top of the first and the two are subjected 
to pressure again, so as to secure one solid piece. Then 
the slabs are cut into blocks, which are placed in molds 
and vuleanized. 


By a slight modification of the ingredients in the 
mixture and the proportions used, it is possible to 


make compositions which can be formed into various 
forms of insulators for electrical purposes. 

Race tracks, tennis courts, football fields, fields for 
playing croquet and other sports can be lined with 
rubber latex compositions. It is conceivable that cer- 
tain important advantages can be secured in this man- 
ner. The ground can be made softer and still just as 
springy or even more elastic than heretofore. For this 
purpose the composition is tinted with chrome green 
or any other desired mineral pigment. The mixture 
is made with a shovel and then applied to the ground 
and smoothed out and pressed down by means of a 
roller. The composition contains only a small percent- 
age of rubber, but this can be vulcanized in the cold, 
if it is so desired, by the admixture of oxide of zinc, 
aniline and sulfur. However, the sole function of the 
latex in this case is to bind together the particles of 
powder; consequently, the vulcanization of the rubber 
can be omitted, provided the compression produced by 
rolling is sufficiently great. 

To understand clearly the possibilities of the appli- 
cation of rubber latex, it must be remembered that this 
liquid is capable of being converted from a mass, that 
looks like a thickened milk, to the state of a soft solid, 
and then if the proper ingredients have been mixed 
with the latex originally, this soft solid, crude rubber 
ean be vulcanized and changed into a hard mass— 
ordinary hard rubber. Now, if these changes take place 
when the rubber latex is mixed with other materials, 
either mineral or vegetable, and is formed into plastic 
shapes and forms of every conceivable size and contour, 
the final result will be a solid mass, possessing the 
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is caused by sheep becoming infected from 
grazing on pasturage that has been contam- 
inated by the excreta of dogs infested with 
a certain species of tapeworm. Canines ac- 
quire the tapeworm from eating the brains of giddy 
sheep—so the transmission of the disease is perpetuated 
by an interlocking link between the wandering cur and 
the sheep. Such facts, and the approved methods of 
prevention, were established by animal experimentation. 

Hog cholera is controlled by serum and virus, dis- 
coveries due to research in laboratory and afield with 
live animals. The Bureau of Animal Industry, during 
1920, manufactured 525,043,761 cubie centimeters of 
anti-hog-cholera serum and 22,838,784 cubic centimeters 
of simultaneous virus. The magnitude of the private 
industry of manufacturing serum and virus is suggested 
by the record that within twelve months 135 licenses 
were issued to 93 commercial firms for the preparation 
of 177 products of 69 general classes. Recent experi- 
ments conclude that neither stable flies nor house flies 
are vehicles for the dissemination of hog cholera. Hog- 
cholera control is now jointly conducted by the United 
States Department of Agriculture and the authorities 
of 34 States. 

Eradication of tuberculosis of animals major 
project of the Federal Bureau of Animal Industry, the 
tuberculin test being a creditable achievement of animal 
experimentation. For the fiscal year of 1920, altogether 
695,364 cattle were tested. Of these, 28,616 reacted, 
indicating a presence of the disease, and were removed 
from the herds. Other than the fully accredited herds, 
16,599 other groups of cattle containing 257,577 ani- 
mals have passed the first official test, no diseased mem- 
bers being found. Forty-five States and one territory 
are actively participating in the organized effort to 
eradicate tuberculosis. The Bureau of Animal Industry, 
during 1920, supplied to Federal, State, county and city 
officials 5,517,040 ecubie centimeters of tuberculin for 
the testing of animals for tuberculosis. 


is a 


properties of hard rubber in addition to those 
of the powdery ingredients with which the 
latex is compounded. The latex 
binding agent, holding together in a firm, fast 
union the individual particles in the mixture, and 
uniting all to form a solid substance. The ease with 
which the plastic mass can be molded, the simplicity 
of the coagulating and vulcanizing or hardening proc- 
esses, make the further development of this new field 
of the rubber industry one of great promise. 

For example, linoleum is made by mixing various 
finely ground materials with linseed oil and other dry- 
ing oils. These oils harden and form the agglomerat- 
ing mass which holds the particles in union. Rubber 
latex could be used in the place of linseed oil; it would 
give the same if not better results and it would prob- 
ably be much cheaper than the oil. 

Corrosive liquors, particularly liquors containing 
acids, must be kept and moved from place to place in 
vessels and conveyances which are not attacked by the 
acids. Hard rubber is acid-proof. Sand or asbestos or 
some other suitable mineral substance, which is not 
attacked by acids, could be made into a plastic compo- 
sition with rubber latex and the suitable materials to 
accomplish subsequent vulcanization, this composition 
could be molded into any shape or form, no matter 
how complicated that might be, and the latter might 
then be subjected to the proper temperature to vulean- 
ize the rubber. The result would be a hard, firm, com- 
pact, solid mass, possessing considerable mechanical 
strength and high acid resisting powers. Piping, tanks, 
vats, pans, kettles, vessels of all sorts, could be made 
in this manner for use in the manufacture of dyes, 
drugs, perfumes, and a large variety of products, in 
whose manufacture acids are used. 

Rubber is impervious to water. Masonry, brickwork, 
concrete, cement, stone, wood and other materials used 
in the construction of buildings are not. They must be 
waterproofed and protected against the action of the 
atmosphere by being coated with protective coatings, 
paints, varnishes, ete. Rubber latex might be mixed 
with suitable coloring matters and perhaps with other 
finely ground ingredients, and the mixture might be 


acts as a 


applied with a brush or by means of the spraying 
machine. The rubber would coagulate and vuleanize 


if the proper vulcanizing ingredients are added to effect 
this phenomenon in the cold—these ingredients are 
usually aniline oil, zinc, oxide and sulfur—and the re- 
sult would be a covering over the cement wall, for 


example, which would be impervious to moisture and 
would act as a protection against the weather. 

It has also been suggested that the rubber latex can 
be used directly in the making of roads by mixing it 
with sand and powdered waste materials, such as old 
tires, spreading it over the surface of the ground and 
rolling it smooth with the aid of steam rollers, 
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An Old-Time Industry to Which the Flavor of Romance Still Clings 
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ISHING for pearls, or pearling, is one of 
the most fascinating industries in all parts 
of the world, and the pursuit of these 
sometimes illusive gems of the seas is also 


profitable. 














of the globe annually runs into the millions. There is 
a certain glamor attached to the quest for the valuable 
pearl-bearing 
into the life of the pearl fisher or 
he may search industriously for pearls of 


chance enters 
One day 


shell, for the element of 
pearler 


The value of these pearl bear- 
ing shells gathered in almost every quarter 


bar. There is also a shell of greenish hue found in 
Mexico, and along the coast of Lapaz, Mazatlan and 
Acapulco, 

The South Sea Islands yield a shell black in color, 
and this shell is also found by the fishers for pearls 
in the French possessions of Tahiti and the Gambier 
Islands. The black pearl-bearing shell is also abundant 
in the smaller Fiji Islands and the lesser isles of the 
Seas, and in the islands of the Dutch East 

It is used for the so-called smoked pearl for 


South 


Indies. 


mental pieces. The Gulf of California has long bevn 
famous as a rich fishing region for rare and beautify! 
pearl-bearing shells, and some remarkably fine spevi- 
mens have been obtained in these waters along thie 
coast, 

The red abalone shell is abundant off Point Lo: 
and on the shores of Catalina and Santa Rosa Islan:is 
in the Pacific, and in the region of Mendocino Coun 
The fishery is confined to the rocky portion of the co: st 
and the near-by islands. Aside from the red abalone 

there are several other varieties of in- 





great price and his efforts will not be re- 
warded, and then again he will succeed in 
bringing up 
cluster of perfect specimens of mother-of 
pearl and in the cluster may be a pearl 
of unusual beauty and great value. Such 
And many 
a rare pearl is found off-shore in some re- 
mote region of the South Seas, or other 
far away clime in the tropics, where rich 
und vari-colored shells abound. 

While the bulk of the supply of pearls 
for the world’s markets comes from Aus 
tralia, these 
found along the coast of the South Sea 
Islands, North and South America, the 
Red Sea, along the Persian Gulf and in 
far away Ceylon, 

Mother-of-pear! 


oyster 


from the ocean's depths a 


au prize gives zest to pearling. 


gems of the ocean are also 


consists of a _ large 
bivalve, in reality two 
mother-of-pearl is actually 


shell, a 
shells The 
built in two sections in layers, but almost 
imperceptibly so. It can be easily split 
and out of one solid portion a blank is 
taken from the thickest part of the shell. 
and from it may be made a number of 
buttons. 

There are two kinds of mother-of-pearl! 
shells in the world. They are divided 
into the Meleagrina Margaritifera (the 
large size), and the Meleagtina Margari 
tifera Radiata (the small size, about the 
size of a silver dollar). 

The radiata or small shell is found in 
the waters of-the Persian Gulf, at Ceylon, 
in the East Indies, and in Northern Vene 
zuela, and on the Atlantic Coast. The 
small-shell pearl producers abound in 
these regions. The large-shell producers 
abound in a vast territory all along the 
northern coast of Australia, Queensland, 
Western Australia, and on the coast of 
North and South America, the Dutch East 
Indies, in the waters of the Red Sea, the 
Black Sea and the South Sea Islands, and 
on the coast of Mexico and Lower Cali- 
fornia. It is, however, of inferior quality 
in Mexican waters and also on the Lower 
California coast, according to the reports 
of pearl fishers, who have gathered the 
pearl-bearing shell in this part of the 
Pacific. 

Almost as many colors as tint the rain 
bow may be found reflected in the shells 
of mother-of-pearl throughout the world 








terest, including the green, black, pink and 
corrugated. They are used for noveltivs 
and decorative objects, and inlaid wo: 

Still another shell is known as the Tro- 
cas, white in color, and of cylinder for 
and used extensively for the manufacture 
of buttons. The white Trocas is found 
principally in France and Japan, and is 
abundant in all parts of the tropics, and 
the Dutch East Indies. This shell is also 
gathered by the pearlers in the waters of 
the Fiji Islands, in the French poss 
sions, in the waters of the Red Sea, and 
in New Caledonia. 

There are four ways of pearling: beac! 
combing, natural plunging, dredging and 
diving in a modern diving apparatus. 
At low tide the shell-bearing pear lies 
on the surface and offers a favorable op- 
portunity for the pearler who gathers up 
the shells before him by the beach com!- 
ing method. This may seem primitive, 
but it is a natural method which is em- 
ployed by many pearlers who gather quan 
tities of pearl-bearing shells at low tic 

Then there is the natural method of 
plunging into the sea for pearls, which is 
still practiced by pearlers in the waters 
of the Red Sea and the Persian Gul! 
One of the great centers of fhe pearling 
industry is the Bahrein Islands, situate:! 
on the eastern shore of Arabia in thx 
Persian Gulf, and under British prote: 
tion; here the value of the pearls in sony 
years exceeds 500,000 pounds. The divers 
are chiefly Arabs, but include Persians an: 
negroes from Nubia. Large sea-going 
scows are employed. The diver stands 
upon a stone of about twenty pound 
weight, which is tied to a diving rope of 
three to four inches in circumference. He 
is attired in a loin cloth to which a basket 
for the oysters is attached. His equip 
ment includes leather guards for his big 
toes and forefingers, and horn pincers for 
his nose. He swiftly glides to the bottom 
of the sea, and if the locality is good for 
fishing he will fill his basket in thirty or 
forty seconds. The water abounds with 
sharks, but the loss of life from this 
cause is said to be very small. The divers 
are most industrious and work diligently 
from sunrise to sunset in quest of the 
pearl, 

Another method employed by the pearl- 
ers is dredging in the mud, or upon the 








The most valuable of all is the perfect 
white shell, which is found by the pearl 
fishers in Australia, Queensland, and 
along the coast of North and West Aus- 
as well as in certain regions of the islands of 
Indies. It is used for fine cutlery, 


tralia, 
the Dutch East 
jewelry, including brooches, and for various novelties 
for which it is adapted. 

Then there is a yellow shell fished for in the Philip- 
pines, and in and around the region of Manila. It is 
known as the Macassar shell. This vellow shell is 
also found in an almost endless chain of islands in the 
Dutch East Indies It is 
manufacture of objects composed of pearls. 

Another pearl-bearing shell is of a greenish tinge and 
abounds in the Red Sea, and some islands of the In- 
dian ocean, including Sokotra. The green 
used for the cheaper quality of buttons by the manu- 
facturers, and also for colored buttons. A pearl of the 
same color is found in Egyptian shells and at Zanzi- 


used for novelties in the 


shell is 


attractive in color. 
and some are in black ears with blue backs. 
fine specimens are gathered along the Lower California 
coast in the waters of the Pacific. 
used for decorative purposes and to quite an extent 
for seashore jewelry, the color lending itself for orna- 


An artist’s conception of the technique of pearl-fishing, and of the dangers that 


accompany this trade 

various buttons and for ornamentation of 
ladies’ garments. 

Of natural color are the ear shells of Japan, and 

many of these shells, when brought up from the depths 


types of 


of the sea, are iridescent and glisten in the sunlight 


when taken from the water. They are used for buttons 


on Palm Beach garments. 


The well known abalone shell is fished for by the 
pearlers along the coast of the Pacific in the United 
ites and in Mexico. It is a beautiful shell and 
The abalone shell has green ears, 
Many 


St: 


The abalones are 


sandy bottom of the sea. The river 
dredges are equipped with long-toothed 
rakes and a windlass. When the dredge 
is closed, the tines thoroughly rake the bottom of the 
water-way, and when completely closed every mussel 
and rock in the space covered, except those so small as 
to pass through the openings, is taken into the basket. 
Continued winding of the windlass brings the dredge 
out of the water, when it can be lowered into one of 
the boats and opened. Then the debris is sorted out 
and thrown away. Heavy dredges, it is said, are more 
effective than light ones. A new form of dredge has 
been invented, which is operated by power, and brings 
the mussels continuously from the bottom by means of 
an endless chain and buckets, and is said to work suc- 
cessfully. 

As very few red abalone shells are exposed at low 
tide and as they are not found in water deeper than 
will permit the penetration of sufficient sunlight. to 
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Cluster of fresh-water pearls from Wisconsin 


Pearls are found in all parts of the world, and in molluscs of a wide variety 


the abalone de 
mostly 


port the vegetable growth on which 
ids for they 


ers, Who use a regular diving outfit such as wreckers 


subsistence, ure secured by 
ploy and other workers who go below the surface of 
A diving outfit including the helmet, suit and 
* pumps and other paraphernalia usually costs about 
sso0. The divers are principally Japanese, for it ap- 
rs that they are experts in diving to the depths of 
e sea, and the pumps and life lines are usually oper- 
ed by men of their own selection. 
The depth of water in which they operate varies, but 
Some divers, however, 


e Sea. 


oes not often exceed 125 feet. 
managed to work successfully at 150 feet below 
he surface of the sea. These divers rarely go out of 
cht of land and work only when the water is smooth. 
Often they are thwarted in the day’s work by the sud- 
den rising of tempestuous diver usually re 

ins under water from two to three hours, and while 
operating on the bottom of the sea, he uses a short iron 


have 


seas. A 


mir to pry the abalone off the rocks. 

When secured the abalones are hauled up to the boat 
in carriers made of manila about one-fourth of 
n inch in diameter, and one of these is attached to 
each end of a line suspended from the boat, and as one 
shoal water 


rope 


carrier is raised the other is lowered. For 
fishing the pearl fishers use a boat and a hooked pole. 

The value of the abalone industry is three-fold, con- 

sting of the pearls, which are only occasionally found; 
the shell, which is used for making pearl buttons and 
novelties, for inlaid and ornamental works, and the 
tlesh or meats, which when salted or preserved in cans 
forms a valuable article of food. 

In Japan the pear! divers piunge into the water with- 


out any apparatus, and it is said that they remain 
under the water from 60 to 80 seconds, long enough to 
bring up a cluster of gems from the depths of the sea. 
The Japanese girls are most efficient divers, and their 
dress for the work consists of thin, tight white gar- 
ments, ‘which afford freedom of motion while diving. 
A large part of the submarine work in the oyster cul- 
ture of Japan is accomplished by women di 
Japan, or sea girls, as they are called in the Orient. 

The controversy that Las arisen in the pearl trade 
recently over the prominence of the Japanese in this 
industry is due to the claim made by or attributed to 
Mikimoto, that after many years of experiment he had 
succeeded in producing “culture pearls” closely re- 
sembling the actual product. There is probably a dif- 
ference of opinion among the experts in regard to the 
merits of this claim. In this country, among the pearl- 
ing industry workers and experts as to the value of 
genuine pearls, there is a tendency to accept it with 
no little degree of caution. 

Mikimoto has been experimenting in the culture of 
pearls since 1879. His pearl culture station was estab- 
lished in 1890 on the island of Tatoku in Agu Bay, 
Province of Shima, Japan. At last accounts his pearl 
fields extended over an area of some 10,000 acr 

A writer for one of the publications of the Bureau 
of Fisheries, at Washington, D. C., says with reference 
to the “Culture Pearls”: The. inese have produced 
“Culture Pearls,” which are not true pearls, but which 
are portions of pearls that are fitted together to pro- 
duce the effect of the perfect pearl. The units com- 
posing the culture pearls are coated with a true pearly 
substance produced by the pearl oysters under methods 





Tridacna gigas from the Philippines 
Further examples of the geographic and biological distribution of the pearl 


of artificial cultivation. In the opinion of this writer 
such experiments have not proved successful in a com- 
mercial way. The connoisseur will doubtless prefer 
the genuine pearl brought up in its pristine state from 
the depths of the sea. 

The value of the pearl is regulated by the demand 
in the market, and this holds good all over the world, 
according to the authorities in the pearling industry, 
and the demand is dominated more or less by the 
fashions. With fashion’s decree the value of the pear! 
is determined, and the price depends altogether, it is 
said, upon the quality of the shell. The perfect shell, 
of course, commands the highest market price. The 
white shell is always marketable for it can be utilized 
for various types of buttons, shoe buckles, knives, re- 
volver handles and inlaid ware. For large cloak but- 
tons the white pearl is particularly desirable. 

The perfect pearl should be spherical or of a perfect 
pear-shape. One of the finest specimens in existence is 
said to be the pearl known as the “Pellegrina,” in the 
Museum of Zosima at Moscow. This specimen is a 
globular Indian pearl of unusual beauty and weighs 
28 carats. Perhaps the largest pearl in the world is 
in the Beresford-Hope collection at the Victoria Albert 
Museum, England. It is of irregular shape, weighs 
three ounces and is surmounted by a gold crown. 

In concluding this story of the pearl, the writer 
wishes to make acknowledgment for data obtained 
through the courtesy of Mr. Ludwig Stross, who spent 
seven yeurs in pearling along the coast of West Aus- 
tralia, where he operated a fleet of ships, and who also 
has fished for pearls in the waters of the Red Sea; 
und to Mr. Paul Rie of New York. 
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Meleagrina margaritifera from the East Indies 
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Railroad Building in the Andes 


Two New Transcontinental Lines to Pierce the Rockies of South America 


T THE end of last April an agreement was 

signed by the Governments of Argentina 
| ie and Chile under which two great en- 
: rineering projects are to be carried out, 


equal in their magnitude to anything that 








——————e’ Hus yet been achieved in the field of rail- 
The Andes Mountains the 
merica—are to be pierced in two 


road construction. 
“Rockies” of South 
places, separated by nearly a thousand miles. 
Conservative opinion doubts whether the two lines 
ean be completed within the three years’ time specified 
It is still more skeptical about the financial results of 
the very costly undertaking, but there is common ap 
preciation of the boldness and wide vision behind the 
project that will give the two countries three great 
transcontinentals scaling in their course a mountain 
barrier of tremendous proportions 
To understand the nature of the proposed new trans 


continentals it is necessary to glance for a moment at 
the existing route across the Andes and note the main 
features of the railroad which will be more or less 
duplicated on the two lines to be constructed From 


Iuenos Aires to Valparaiso the distance is 895 miles, 
ind the line embraces three distinct sections and sys 


tems. From Buenos Aires to Mendoza (651 miles) the 
yi4-foot track is operated by the Pacific Railway 
Company. At Mendoza the gage changes to 3 feet 3% 
inches (one meter) and the Transandine Railway 


Company operates the 154-mile section, which actually 
irries the line across the frontier and 40 miles down 


into Chile, to Los Andes where the Chilean State Rail 
From here to Valparaiso there are 91 


‘ 


ways are met, 
miles of 5'4-foot track, 

The Transandine line was formally opened in April, 
1910. It is this comparative short section of 155 miles 
which embraces the entire problem of traversing the 
Andes, and as an engineering achievement the work is 
admitted to be of the first magnitude. On the Chilean 
side there are 25 tunnels and 18 bridges, while on the 
Argentine side there are nine tunnels and about as 
many bridges In addition there is the main tunnel, 
3,468 yards long, which pierces the main range beneath 
the Uspallata Pass, directly under the frontier line, 
and close to where General San Martin made his 
famous crossing in 1818. 

In the main tunnel the highest altitude of the line 
(10,470 feet) is reached. Mount Aconcagua, Monarch 
of the Andes, towers 23.3938 feet above the level of the 
sea, and gazes from beneath his snowy crown upon the 
work of man. On the Argentine side there is a fairly 
stiff climb from Mendoza to the frontier, the line rising 
from 2,520 feet to 10,470 in 111 miles. On the Chilean 
side the grade is much sharper, for in a distance of 
43 miles there is a descent of 6,747 feet, Los Andes 


being 2,728 above sea level. The steepest 


By Leonard Matters 


believed to be less troublesome than that encountered 
on the Transandine. Preliminary plans provide for the 
construction of only two tunnels, the longest being 
about 500 yvards on the Chilean side. No rack rail will 
ve required, as the steepest grade is no greater than 


ey per cent. It is proposed to cross the Andes some- 
where near Pino Hachado Pass. 
In the case again of the Northern Transcontinental, 

















Approach to a tunnel through a snowdrift, showing 
the rack line of the Transandine road 


the work of creating a third line between Argentina 
and Chile involves the construction of a connecting link 
over the mountain to unite two existing systems. At 
present there is a main trunk line from Buenos Aires 
to the city of Salta in the North, and on the Chilean 
side there is a railroad from the port of Antofagasta 
toward the frontier. The project for connecting the 
two has been under consideration for many years, and 


Huataquina, and 21714 miles in Chilean territory, cros 

ing, or piercing, the mountains where they reach ;: 

altitude of 14,765 feet. A main tunnel, a mile in lengt! 
was provided for, and the maximum grade was figur« 

at 5.5 per cent. Officially it was calculated that tl 

cost of the Argentine section would be $14,000,00) 
U. S. The concessionaires took over the Gover 

ment plans, but engaged their own engineer to mal 

au definite study of the proposed route. He improv 

considerably on the official plans, reducing the tot: 

length of the connecting link from 453 to 895 mile 

and finding a route with a maximum grade of 2.5 px 

cent. But his estimate of the entire cost of the lin 
on both sides of the frontier was $33,500,000 U. & 
It was found impossible to raise the necessary capita 

und the concession lapsed in 1914. 

The project was again taken up after the war by th 
State Railrodds Department of Argentina, plans wer 
modified to some extent, and the construction of th 
Argentine section was started in 1921. By the agree 
ment with Chile that country now undertakes to pus! 
on with the construction of the line toward Huat: 
quina on the frontier, so that the road can be ope! 
within Three years. 

It is hoped by the building of these two new rai 
roads that immense territories will be developed. Th« 
southern route will pass through rich lumber and cattl 
lands on the Argentine side, and will tap some of the 
most fertile territory in Chile. Coal and oil are known 
to exist, and some of the best lumber in South Americ: 
is to be found in the Andean foothills down south. 

In the north, around Salta and between that city and 
the mountains, oil, copper, coal, gold and silver are 
obtainable. The mineral wealth is there all right, but 
so far little has been done to exploit it owing to the 
heavy cost of transportation of fuel by the long hau! 
from the Atlantic coast. Mining men speak of ex 
traordinarily rich ore in abundance in the Provinces 
of Salta and Jujuy, but the ore is refractory and calls 
for special treatment which is not profitable whil 
every ton of fuel and material has to be transported 
nearly a thousand miles from Buenos Aires. The inlet 
and outlet to Antofagasta is the natural channel. Since 
the announcement of the Chile-Argentine agreement 
important discoveries of petroleum and natural gas 


have been made near Antofagasta, and this alone sug- 
gests that there is a big future for the northern terri- 
tories of Argentina when brought into communication 
with the Pacific Coast. 

Under the agreement referred to Chile and Argentina 
are to bring their construction and operating programs 
into harmony. A technical commission is to decide 
such matters as the weight of rails, fastenings, rolling 
stock, locomotives, ete., and the probability is that bids 

will be invited simultaneously for all the 





grade on either side is 8 per cent, and as 
this is common enough over considerable 
distances, the Abt system of rack and 
pinion was found necessary, and is in- 
stalled over about 27 miles of the track. 
Special locomotives, designed to engage 
‘the central rack, are utilized over the 
Transandine section of the route. 
Approximately 500 miles south of the 
Buenos Aires-Valparaiso line is the route 
for the Southern Transcontinental, the 
first of the two new lines to be con- 
structed. Its. main terminals will be 
Bahia Blanea on the Atlantic seaboard 
and Valdivia on the Pacific. Here, as well 
as on the northern route, the problem is 
just about the same as that of getting 
through or over the Andes between Men- 
doza and Los Andes. From Bahia Blanca 
to Zapala the Great Southern Railway 








material required. In any case a big op- 
portunity presents itself to manufacturers 
to take up some profitable contracts con- 
nected with the bold railroad policy upon 
which the two republics have now entered. 


Plumbing Committee Report 

TENTATIVE report on_ residence 
4 plumbing has been prepared by the 
subcommittee on plumbing of the Building 
Code Committee. This report presents 
recommendations for design of plumbing 
systems in one and two-family dwellings. 
and outlines the principles which it is be- 
lieved should govern the public control of 
such work through plumbing codes and 
inspection. 

These recommendations are based on ex- 
tensive series of experiments with plumb- 
ing equipment conducted at the Bureau 
of Standards under the direction of the 








Company has a line in operation, and on 
the Chilean side of the frontier the State 
railroads approach fairly close to the 
mountains. Between the two systems there is a gap 
of 140 miles—72 on the Argentine side and 68 on the 
Chilean. When this connecting link of line is built 
there will be a total mileage of 767 between Bahia 
Blanea and Valdivia. 

Several routes across the mountains between Zapala 
and Chile have been surveyed, and no great engineering 
difficulties other than those incidental to traversing a 
rugged mountain range are expected. The problem is 


A typical bit of railroad location in the Andes 


as far back as 1907 a concession to a Chilean construc- 
tion company was granted by the Argentine Govern- 
ment, with a condition that the contractors should also 
build the necessary section in Chile without which, of 
course, the line to the frontier wouid be left “up in 
the air.” 

An Argentine technical commission mapped out a 
route for this line, the plans including the building of 
23514 miles in Argentina to the frontier town of 


subcommittee; also on investigations of 

practice and opinion in all parts of the 
country. This report is being sent out in limited num- 
bers for comment and criticism and will be revised in 
the light of such criticism, and the revised report pub- 
lished later for distribution. 

Detailed rules of plumbing practice are now being 
prepared and will be given in a subsequent report. 
The experimental work is being continued and dem- 
onstration equipment, open to public inspection, will 
soon be installed. 























| EBRUARY, 1923 


SCIENTIFIC AMERICAN 


105 


Variations Found in Leveling 





How Glue Makes Things Stick EL, 
Together ‘et ania 


ryxuik accompanying illustration, fur- 
| nished to us by the U. S. Forest Ser- 
vice, is a greatly enlarged section through 
; slued joint of plywood. This photo- 
craph illustrates a fact not generally 
derstood, that the glue uniting two 


does not lie in a smooth 
et but enters the cell cavities through 

open ends on the cut surface and 
nches the joint by means of millions of 
iy barbs and anchors, The arrow in- 
ates the point at which the glue en- 
ed the pore to the left of the glue line. 
e glue-filled pores near the glue line on 
e right all open on the cut 
me point and were filled in the 
inner, as little or no penetration takes 
ice through the walls. Viscosity 
1] pressure must be adjusted to suit the 


od surfaces 


surface at 
same 


cell 





Ry ate 
ati kal 


a ay 
oe ge SAR 


an 





Devices 
marked difference in the 
and quality of spirit 


TRHUHERE is a 
sensitiveness 


levels offered for sale for the use of 
masons, carpenters, machinisis and the 
like. This has been brought out by field 


studies of the Bureau of Standards in the 
installation of heavy capacity scales, In 
examining the alinement of 
installed in pits, certain 

were noted. Attention was 
rected to the leveling devices used, and a 
simple practical scheme was worked out 
by the Bureau for testing them which may 
even in a small 
then applied to 
levels which were 


scale parts 
discrepancies 


finally di 


be used to advantage 
shop. The method was 
the test of various 
found available in the scale shop. 

In three levels of the 
provided for the same 
found that one was several times us sensi 


same make and 


purpose, tf Was 








and the number of cells and 


Wearing Red and Green Spectacles to See 
Stereoscopic ““Movies” 

paige mg of the motion picture theater, if they care 
find it necessary to 
dopt a the old-time 
rm of spectacles having a red and a green 
s done by audiences in Los Angeles recently when 
e first pictures made by the Harry K. Fairall process 


to see stereoscopic films, will 


substitute for stereoscope in the 


glass, as 


‘e projected. 
lor seven years, this inventor 
e process and now has 20 odd patents pending cover- 
various features of the apparatus necessary for the 
aking and showing of fils. In the main, his 
rocess is largely the application of the principles of 
ie stereoscope to motion picture film production. 
making of the Fairall 


has been working on 


such 


ster- 


The camera used in the 


eoscopic fdms contains two mechanisms propelled by 
ne erank shaft. It also has two film magazines. The 
echanisms expose simultaneously two frames of film 


ipon which two lenses impress the image then in front 
of the camera. In addition synchronizing 
mechanisms, the most important features of the camera 
ire the These are placed as far apart as the 
eyes of the human, One lens photographs 
through a green filter and the other lens through a red 


to perfect 


lenses. 


averugce 


filter, thereby giving two negatives which contain every- 
hing of the image within the scope of the complemen- 
tary colors. 

The scheme for finishing the positive prints, which 
re used in projecting pictures upon the screen at the 
theater, provides that they shall be printed in the usual 


uy. Extreme care is necessary to insure perfect pro- 








jection. The same printer must be used for each com- 


Pe 

















Special type of camera with two lenses and two 
negatives for making stereoscopic motion pictures 


plementary print without an alteration of the breadth 
of a hair in the framing device. The print from the 
red filtered negative is tinted red and that from the 
green is tinted green. The developing, washing, fixing, 
dyeing, washing and drying (these are the treatments 
of the film in the order they are given) must be given 
to both complementary prints at one time because the 
moistening of the celluloid and the drying causes ex- 
pansion and contraction. The solution and water used 
for both must be of the same temperature or the ex- 
pansion and contraction would not be the same on both 
ints and they would not synchronize when projected. 
machines of any of the standard 
for showing the picture. These 
simple attachment 


Two projection 
makes are required 
are interlocked in operation by a 
and two films are projected on the screen at the same 
spot. To the naked eye, the projected picture contains 
awn out of focus image with fringes of red and green 
around and through the images shown in the picture. 
This projected picture is corrected for the eye by the 
use of the red and green The projected 
motion picture when viewed through the colored spec- 
tacles is black and white, the colored celluloid of the 
spectacles having neutralized the complementary colors 
of the projected picture. The producer plans to fur- 
nish to all patrons an individual pair of spectacles, the 
celluloids of which have been dyed at the film labora- 
tory with the same dyes used for the films. The spec- 
tacles can be purchased at a of about two cents 
per pair in quantities by the producer and may be re- 


spectacles, 


cost 


tuined by the patron as a souvenir. 

The demonstration of the Fairall process proved be- 
yond a doubt that it 
motion picture. Scenes taken in Yosemite Valley were 
shown and gave the viewer the impression that he was 


gives a stereoscopic effect to a 


looking through a window and within his vision were 
witerfalls, mountain crags, canyons, trees, ete., ex- 
tending over an area miles in length. In the fore- 


ground the objects were as plain as those in the far 
distance. Furthermore, the picture distinct 
when viewed from the side near the screen as from the 
theater auditorium. 


was as 


center of the rear of the 


There are a few incidental essentials that need cor- 
rection before the process will furnish for the screen 
films as perfect as those of the ordinary black and 


white or tinted variety now shown universally. It is 
necessary to make all negatives for this 
panchromatic negative stock which is slightly slower in 
the average negative film stock now on 


process on 


exposure than 
the market. It is also necessary to close the diaphragm of 
the lenses until what may be termed a universal 
is secured. This insures sharpness in all portions of 
the picture, but at the same time cuts down the amount 
of exposure to such a material degree that “slow crank- 
ing” of the camera is necessary to secure the proper 
exposures. This feature is apparent in the finished 
product, for the players are required to move so slowly 
that at times their action does not real. 

Another defect in the exhibited film lies in the titles. 
The ones used for this picture were the same as made 
for other motion pictures. The projected images or 
letters on the screen were flat. When the picture 
passed from the stereoscopic portion of the film to a 
title or sub-title, there was, it seemed, a jump for the 
vision to make. It was like looking off for miles and 
having some one drop a billboard in front of your eyes 
with lightning like speed. This caused the eyes to re- 
focus. The same change occurred for the vision when 
a title or sub-title was finished and the stereoscopic 
again appeared upon the screen. 


focus 


seem 


scenes 


aracter 

res in different kinds of woods to ob Greatly enlarged section through a glued joint of plywood, showing how glue tive as the other. One of the vials like 

in the strongest joint. unites two wood surfaces wise showed a marked lack of uniformity 
change of 


in sensitiveness, since a given 
movement of the bubble 
in one direction than the 
f 


arrangement of 
which 


level would cause a greater 
from the center of the tube 
other. The levels tested included an 
two level vials at right each 
was being used for specially work. It 
found in this particular case that there was a 
lack of sensitiveness in this special device, in fact. 


angles to other, 


accurate Wis 
marked 


Wits 


much less sensitive than any of the other less pre 
tentious vials which were tested. 
It would appear, therefore, that anyone wishing to 


earry out highly accurate work should be positive that 
the levels carefully und = sufliciently 
sensitive ; result 
knowledge of the user. 


used are made 


otherwise serious errors may without 


Testing Kiln Circulation With Chemical Smoke 
ngs it is the air that removes the moisture from 

the surface of lumber in a dry kiln, the movement 
of the air must be ample in all parts of the kiln, or 
uneven drying will result. The drift of pro- 
duced by some burning substance is often 
indicator for searching out zones of too rapid or 
gish circulation in kilns, 

This method is greatly facilitated by the 
apparatus shown in the accompanying view, which was 
developed at the U. S. Products Laboratory, 
Madison, Wis. In this device, the of which in 
volves no fire hazard, as in burning rope, punk, efe., in 


smoke 
used as an 


sug 


use of the 


Forest 
use 


the kiln, the fumes of hydrochloric acid are blown 
aeross ammonia; and an abundance of harmless, vis 
ible fumes is produced. These fumes, being of ap 


proximately atmospheric temperature, have little ten 


deney to rise or fall independent of air currents. 

















Testing kiln circulation with chemical smoke pro- 
duced by means of hydro-chloric acid and ammonia 
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Long-Distance Telephone Problems 


Getting More and More Messages Through the Same Number of Wires to Reduce Operating Costs 


lems which have confronted 





INTO and out of 
a single 26-story 
building in New 

; York run all of 

— the long-dis — 


a tunce telephone 


wires which eurry the voice 











alll Tan) 





the telephone engineer in th: 
past. It is now possible t 
secure 100 per cent transmis 
sion of speech, as far as suit 
able lines can be built, at a 
very great saving over old 
types of line construction 








of the city to every nook 
and corner of the nation 
My guide stopped behind 
one of the operators 

“This girl is working the 
Huvuna wire. Would you like to hear Cuba talk?’ 
nquired my guide, 

I was provided with a head-phone, “plugged in” on 
the bourd and listened for a few minutes to the routine 
of establishing connections between subscribers in New 
York and Havana. There seemed to be nothing wonder 
ful about it The two operators went about their busi 
For all practical purposes the Havana operator might 
indeed it was hard to con- 


ness just as though they were in adjoining exchanges. 


have been in the next room ; 
vince one’s senses she was not, 

As a matter of fact, the completion of that circuit 
was an engineering feat of no small magnitude. The 
final link, a submarine cable from Key West to Havana 
was only recently completed and I was told that the 
conversation I heard was carried on partly over a cir- 
cuit that lay a mile beneath the waters of the Gulf 
Stream. One might have guessed from the distant op- 
erator’s linguistic difficulties that she spoke Spanish 
better than English. I was told that there was some 
difficulty in finding operators for the Havana end, be- 
cause the orders received there must be translated into 
Spanish in order to complete the connections. 

But the girls who sit at opposite ends of that mar- 
velous strand of copper are beginning to get pretty 
well acquainted, and 10-second lessons in Spanish and 
little confidences are beginning to flit over the wire. 

But I have fallen into a common error; rather, I 
have repeated a commonly accepted myth about long- 
distance telephony, which it is the very purpose of this 
article to dispel. Those two distant operators, or any 
other two distant operators, are not connected merely 
by a strand of copper, or even by a cogtinuous elec- 
trical circuit. To be sure, a strand of cop- 


The drawing is an oscillograph of the word “at.” 


What the telephone does in translating sounds into electric current fluctuations 


transmission, buzzing, noisy lines and all of the other 
annoyances to which telephones of a bygone day were 
subject. But today we in New York talk to Havana 
or San Francisco with almost no delay and perfect 
voice transmission, as part of the day’s business. So 
quickly does a wonderful engineering feat, when in 
commercial use, become a commonplace ! 

In some respects this improvement has not been an 
independent development. We have had to wait on the 
slow accumulation of knowledge and the perfection 
of devices intended for use in entirely different con- 
nections. The development of the vacuum tube ampli- 
fier, or, in telephone parlance, “repeater,” is a case in 
point. 

Ask the average well-informed man what the vacuum 
tube repeater is used for and he will tell you of its con- 
nection to wireless. But as a matter of fact the vacuum 
tube amplifier was first developed to a state of useful- 
ness by telephone engineers, and today finds its widest 
application in telephonic communication, beside which 
its present-day use in wireless is just incidental. But 
it seemed for a long time that the vacuum tube ampli- 
fier could never be useful in telephony, and competent 
engineers regarded the first experiments as holding no 
hope. But there were developed, entirely aside from 
these experiments, better and more uniform methods of 
manufacture, better materials were found, and in re- 
search laboratories scattered throughout the world, 
scientific principles discovered which made it possible to 
overcome all of the old difficulties. 

Today vacuum tube repeaters, combined with the 
benefits derived from “loading” long-distance and cable 
circuits, put an entirely different aspect on the prob- 


It is the job of the telephone engineer to pass such complex series of vibra- 
tions as this through the system of wires and to deliver them to their destination undistorted and of their original strength 


Smaller gage wires can be 
used in underground or over 
head cables in long-distance 
service and this greatly ex 
tends the usefulness of cable. Although the fine wire 
cable in long-distance construction is one of the newest 
developments in the telephone art, plans already have 
been conipleted for a vast cable network which wil! 
cover the Eastern and Middle Western States wherever 
the number of long-distance messages to be handled 
is very great and rapidly increasing. 

One of the chief problems in designing the vacuum 
tube telephone repeater was to amplify all frequencies 
of the human voice equally. The speaking voice is 
made up of a complex combination of wave forms which 
may range as low as 100 cycles per second and as 
high as 3000 eycles per second. It is a simple matter, 
comparatively, to design an amplifier that will function 
at a set frequency, as in radio work, but a very difficult 
problem to amplify the frequency range of the voice 
without distorting the sound. On the trans-continental 
wires which connect San Francisco and New York 12 
repeaters are used. It will be seen that if each repeater 
distorted the voice currents only slightly the final re- 
sult would be but a jumble of sound. 

These repeaters are placed at regular intervals along 
the line and as the currents become weakened they 
pick them up, and, acting as a valve for energy from 
a local source, deliver back into the line a current many 
times stronger, but a faithful reproduction of the 
original. It is impossible to build an electrical circuit 
from which there will not be some leakage of current, 
and when a delicate circuit is carried over fine wires 
inside a cable with hundreds of other circuits, the leak- 
age is very great. Amplifiers have to be used more 
frequently, therefore, and if the trans-continental lines 
were carried all in cable there would have to be four 
or five times the present number of am- 
plifiers. 





per is the part of that circuit which is 
ordinarily visible, but seattered along it 
at intervals and interwoven with it is a 
veritable “invisible empire.” Instead of 
being a simple electrical circuit, the av- 
erage long-distance line (that is, two pairs 
of wires) provides a path for three tele- 
phone messages and eight telegraph mes- 
sages simultaneously. The marvelous appa- 
ratus and the complex organization which 
make this possible are almost beyond the 
comprehension of the lay mind 

It is not the purpose here to describe 
the succession of steps in establishing com- 
munication between two distant parties, 
for excepting that the circuits which run 
out of an exchange end in a distant city 
and the fact that the operators are sep- 
arated by miles instead of by city blocks, 
the procedure is very much the same as 
connections between local 
subscribers. It will not be possible here 
to describe all of the apparatus which 
goes to make long-distance telephony pos- 
sible and economical, for that would re 
quire a good-sized volume. But if we can 
give an understanding of some of the 
newer and more important devices which 
enter into long-distance telephony and 
lenve an impression of the magnitude of 
the engineering problems involved, we 
shall count this space well spent. 

The improvement in -long-distance com- 
munication in the past five years has been 
very noticeable. Within one man’s life- 
time (for Dr. Bell lived to see all this) 
it was a marvelous thing that two 
men could talk over a pair of ‘wires 


establishing 








pe Se 


The loading coil, well known by name, 
is a simple but important device to neu- 
tralize the effect of capacity between 
the wires of a long circuit. When two 
wires are strung out near together for a 
long distance they become in effect an 
electrical condenser of large capacity. An 
electrical current sent out over this line 
charges and discharges this “condenser” 
rapidly and at each charge the strength 
of the current is wasted away and the 
voice currents never reach their destina- 
tion. The loading coil consists of a core 
of rings made of compressed iron dust 
and (in the simplest cases of the ordinary 
two-wire circuit) there are on it two 
windings, each in circuit with one of the 
wires. These coils are placed at regular 
intervals along the line, and to protect 
them from moisture they are enclosed in 
big iron pots which are sealed shut. 

Just as the vacuum tube repeater and 
the loading coil have been largely instru- 
mental in making long-distance communi- 
cation by telephone possible, so other de- 
vices which provide for duplex use of the 
wires, make it economical. If each long- 
distance conversation necessitated the ex- 
clusive use of one telephone circuit, a talk 
across the continent would tie up for the 
time millions of dollars worth of equip- 
ment and the cost to both company and 
subscriber would be prohibitive. 

But the same wires which carry voices 
from city to city at the same time carry 
the news of the world to our daily news- 
papers, the stock reports to the centers 
of commerce, and provide “leased wire” 








stretched across the street. It is within 
the “memory of nearly everyone when a 
long-distance call to a city 50 miles away 
invariably meant long delays, indistinct 


Distributing frame to which all the circuits and wire connections from the 
different pieces of test-room apparatus are brought to facilitate the changes 


that are necessary from time to time 


telegraphic communication between busi- 
ness houses, 
This is made possible by using an al- 
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ternuting current for the telegraph messages which is 


lower in frequency than the telephone current. Two 
such telegraph circuits in each direction can be placed 
on the pair of wires without interfering with the tele- 


phone message. At the receiving end of such a wire 
the must be an electrical filter system which picks 
out each of these separate currents and directs them 


to (he proper instruments. The very recent application 
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for a score or more of simultaneous messages. The 
usefulness of the carrier scheme is limited to open-wire 
lines, however, because in cables the high frequency 
current is readily dissipated. 

It would seem that this is the very maximum of ef- 
ficiency to be obtained from a pair of telephone wires, 
but a very simple operating scheme only lately intro- 
duced saves seconds in “putting through” calls and 
adds materially to the capacity of existing lines. This 
is called the dispatch system of operating. For each 
two operators at a switchboard a third dispatch op- 


erator is provided. She sits at a little table-like 


107 


to. A tester at his desk in a city perhaps a hundred 
miles away is able to locate the trouble, at least within 
the distance of a few poles, and is able to send a line 
man to the exact spot. The tester uses for this an 
ingenious application of the Wheatstone Bridge, by 
means of which he determines the electrical resistance 
of the unimpaired line. Knowing the resistance of his 
line per mile he can quickly determine the exact dis 
tance from him of the trouble. 

It is told how a certain gentleman of color recently 
decided to replenish his treasury by taking copper wire 
from a long-distance telephone line, selecting a lonely 
spot between two towns. By, 
the time he had clipped three 





of the printing telegraph even further increases this 
wire capacity. With this device the message is re- 
ceived by a typewriter-like instrument instead of by 
an operator using code signals. The sending equip- 
ment of this device is of 
particular interest. The mes- 
sage is “typed” on an ordi- 
nil! typewriter keyboard, 


but in addition to printing 
the message on a paper, the 
ipulation of the keys 
perforates a strip of paper 
1 a series of holes. When 
this strip is run through the 
sender, electrical impulses 
corresponding to the holes 
are sent out over the line. 
In connection with this is 
used a device called a mul- 
tiplex distributor, by means 
of which each printer may 
use the circuit only one-quar- 
ter of the time. During the 
time the circuit is not avail- 
able to any particular send- 
ing machine, it stores up 








wires the _ test-board man 
had notified the police in 
each of the towns that some- 
one was stealing copper, and 
the exact location of the 
thief was given them. The 
latter was surprised in the 
act of loading the wire on a 
wagon, 

From these 
boards the lines are regular- 
ly tested for their electrical 
qualities and a certain 
standard of transmission is 
maintained. If trouble de- 
velops it is usually located 


same test 


and corrected before it actu- 
ally interferes with service. 

Such apparatus as we have 
described, and much more 
which has not been men- 








within its mechanism the 
electrical impulses and re- 
leases them the instant the 
line is opened to it. Revolv- 
ing brushes moving over a 
circular commutator open the line to the printers it 
serves in rapid succession. At the other end of the line 
is another such commutator kept in exact synchronism 
with the first, which opens the paths to the proper re- 
ceiving instruments in the corresponding rotation. 

Thus each pair of wires may carry one telephone con- 
versation; four ordinary telegraph circuits or eight 
printer telegraph circuits. Another half-telephone cir- 
cuit is added by what is known as the “phantom cir- 
cuit.” This circuit is rigged up without any more wire 
by using the two wires of one circuit as one wire and 
the two wires of another circuit as though it were the 
second wire of a third cir- 


View after the severe storm that swept New England during last winter, destroying hundreds of poles and making work for 


the “test-board’’ man as well as the lineman 


Typical telephone troubles: The effects of snow, frost and wind, which confront the repair crews 


extension between the two switchboard operators. 

Between the intervals when subscribers are not ac- 
tually talking over long-distance circuits there are mo- 
ments when these circuits are available to the dispatch 
operator for the passing of information needed to estab- 
lish later connections. The dispatch operators, who 
are advantageously located for their task, keep the 
circuits busy at such times as they might otherwise 
be idle, and the information they receive from one 
another they give to one or the other of the two board 
operators, who make the actual connection. This saves 
the time of the board operators in passing information 


tioned, nearly fills from top 
to bottom the 26-story long- 
distance exchange in New 
York. Here some 27,000 long- 
distance calls are handled every day. The net result 
of an inspection, to the writer at least, is a complex 
and dizzy jumbling of thousands of pieces of apparatus 
and millions of wires. And yet there is perhaps no 
better example anywhere of perfect harmony of effort 
and lack of confusion. 

It is a striking afterthought that telephone engineers 
are by no means satisfied with the results they have 
so far attained. Over 3000 technically trained men are 
now employed in the telephone service and of these, 
more than 1000 are engaged in pure research, seeking 
better and cheaper means of communication. 


Inauguration of Aerial 





cuit If the electrical char- 
acteristics of the two circuits 
ire carefully balanced it is 
possible to carry on the third 
conversation over these two 
cireuits without interference. 
The “phantom circuit” does 
not play such an important 
part in loeal telephone ser- 
vice because expensive appa- 
rautus is required to effect 

e proper balancing and it 
s cheaper to lay additional 
ines. But in long-distance 
ork there is a decided sav- 
ng in favor of the phantom 
cireuit and it is now univer- 
il throughout the long-dis- 
tance plant. 

Still another device has 
come into use where even 
these schemes fail to meet 
he demand for long-distance 
telephone lines and it is not 
possible at once to provide 








Service in Mexico 
Pypnne rig IAL aviation is 

rapidly expanding, and 
thus giving proof of the in 
creasing importance of this 
branch of the automotive in 
dustries. The Secretary of 
Communications of Mexico, 
according to El Campo of 
September, 1921, has made 
arrangements with a foreign 
company with a_ view to 
establishing’ an aerial trans- 
portation service for passen- 
gers and cargo between Mex- 
ico City and Tampico. The 
operating company made the 
first trip with 
mail and cargo on September 
1, taking two and a half 
hours from Mexico Ci'y to 
Vera Cruz and one hour from 
Vera Cruz to Tampico. When 
the shipment of 15 machines 
arrives the services will be 


passengers, 








new circuits. This is the so- 
called earrier system. By 
this system it is possible to 
transmit over a single cir- 
cuit a number of telephone 
or telegraph messages simul- 
taneously. This is done by superimposing the voice 
current upon a current of very high frequency in such 
a way that they can finally be separated and diverted 
into separate receivers. The distant receiving appa- 
ratus is not “tuned” as in radio work, but is made 
selective by the use of electric filters which are quite 
different in principle. In this manner as many as four 
carrier telephone currents, each vibrating at a different 
high frequency, may be sent over a single pair of wires 
at the same time. In addition, the same wires may 
arry an ordinary telephone conversation and half of 
a phantom circuit. These, together with the ordinary 
telegraph circuits, make a single pair of wires available 


This view is of the repeater station at Princeton. 
On the left are the telephone repeaters employing vacuum tubes ; 


keep them in good operating condition 


Interior of a typical “repeater” station on a long distance line 


over the line, but the additional wire capacity more 
than justifies the use of the third operator. 

Along with all of these improvements have gone im- 
provements in testing devices, which, from the stand. 
point of service, are of almost equal importance. An 
essential part of the equipment of any modern long- 
distance telephone exchange is a “test board” from 
which trouble may be located and repairs effected or 
directed, and temporary circuits can be rigged up in 
-ase of breaks, etc. 

If a break in a line or a crossed wire occurs between 
cities, the laborious and time-consuming expedient of 
“running down” the trouble need no longer be resorted 


Similar installations must be made at intervals of about 250 miles on all lines. 
on the right the test-boards used in testing the circuits to 


extended to include San Luis 
Potosi, Monterey, Laredo, 
and Matamoros. A _ special 
service will be established be- 
tween Tampico and Laredo. 

A commercial aerial service between Juarez city and 
the city of Chihuahua is definitely planned. The dis- 
tance between the two points is approximately 360 
kilometers, and the journey takes 10 hours by rail and 
12 hours by automobile. The airplanes, which will be 
piloted by American aviators, are expected to make the 
journey in less than two hours. Special flights are 
planned to mining camps and other nearby places, with 
the consent of the mine owners. The landing fieids in 
Juarez city have been chosen and permission has been 
obtained from the authorities of El Paso to use the field 
of Fort Bliss, near the frontier, for landing purposes, 
according to our informant. 








wholesome atmosphere in 
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COMMENCEMENT of work (Oct. 
the construction of two 
connecting the New York and 
banks of the Hudson River and 
muinly for automobile and 


wus a matter of signal 
» in the problem of handling the vast 
traffic across the Hudson River. 
moreover, it has attracted 

ause it exceeds all other tunnels 
of the kind in its magnitude, but because of the unprece- 
presented of maintaining a pure 
a tunnel nearly two miles 
would be discharged continuously 


poisonous gases from the large 


freight 
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of motor-driven vehicles which will use the tunnel. 
The inauguration of this work was preceded by an un- 
usually thorough examination of the special problems, 


of construction and subsequent operation, which 


were presented. If the tunnel was to secure and main 


the contidence of the public, it was necessary to 


place the question of its safety for those who should 
it, beyond any question of doubt; for, although eise- 
where in the world vehicular tunnels have been built and 


by motor-driven vehicles, as in the case of the 


Blackwall and Rotherhithe tunnels under the Thames 
River, London, and the tunnel beneath the river Elbe at 
Hamburg, Germany, none of those tunnels handled an 
amount of trafli¢e comparable to that which would seek 
Hudson River tunnel. The carbon-monoxide in the 


gas engine exhaust is a 











gas that becomes fatal 
if it exceeds a certain 
percentage of the = at- 
mosphere into which it 
is discharged: and it 
was realized by the en- 
gineers that the prob- 
lem of providing means 
for diluting and remov- 
ing these gases must be 
solved immediately and 
beyond ny question of 
a doubt—that this ques- 
tion of the purity of the 
tunnel air was, in fact, 
the outstanding problem 
in the whole scheme. 
We have described in 
past issues of the ScTEN- 
TrFIC AMERICAN the very 
thorough investigation 
which was carried out 
by the United States 
Government under con- 
tract with the Commis- 
sion at the suggestion of 
Mr. C. M. Holland, the 
chief engineer of the 
New York State Bridge 
and Tunnel Commission 
and the New Jersey In- 








Looking down Canal Street shaft, showing erection of the shield, and the temporary 
bulkhead in river face of shaft through which the shield was advanced 


terstate Bridge and 
Tunnel Commission. 





Longitudinal section through tunnel, showing the shield, the hydraulic jacks, the erecting arm, 
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The World’s LariWVeh 


Construction and Method of Vapn of 
By J. Halker 


There were two main problems; first, to determine te are ope 


amount and composition of the exhaust gases that wy located 
be discharged into the tunnel, and the second, to deternffam of pu 
the proper dilution to render these gases harmless ssues thr 
investigations to determine the amount and compositicgjes the inst 
the gases were carried out at the Bureau of Mines Ex fonnected © 
ment Station at Pittsburgh, under the direct supervigg shafts 
of Mr. A. C. Fieldner, supervising chemist of that statiffs in the 
and the determination of the proper dilution to render Jated air 


exhaust gases harmless was made at Yale U a of fi 
under the direction of Dr. Yandell Henderson, cons ently is 
physiologist. It was upon the results of these experimdwe to limi 


that the plan and scope of the ventilating plant of Jusand par 
tunnel was determined. pletely it 
It was decided to ventilate the tunnel, which meas@ch will be 
from portal to portal 9250 feet, or nearly one and th@the fact 
quarters miles, by four vertical shafts, each provided Wpctions is 
powerful blowers for driving fresh air into the tunngity of 46,0 
and exhaust fans for withdrawing the mixed pr 15,000,000, 


gases. These shafts are located one on the land near ¢ Pom encin 
end of the tunnel, and the other two at the pierhead linegieet, New } 
each side of the river, the distance between the lag grade of 
being 3375 feet. It was decided that there should be: thence i 
longitudinal movement of the air, since this would h@th of 93 f 
involved a velocity of nearly 75 miles per hour, witifhead line 
serious increase in fire hazard, before the productsg@ grade o 
combustion were withdrawn. Instead of this, a transvegt and Fou 
system has been provided, by which the gases will beg Which wi 





countered at once by the fresh inflowing air, and w@ shield m 
drawn locally and with the least possible delay 6 inches. 


has been achieved by dividing the interior of the tumitches in 
by two horizontal planes, one for the roadway and Penis wei 
other for the roof, thereby forming three separate chit weighin 
bers or ducts. The central and largest duct forms §each othe 
roadway chamber and is reserved for the traffic. TH. by 160 
provides a head room of 1314 feet and a clear width joints of 
20 feet, which is sufficient for two lines of vehicles. @lked, and 
lowest opening of the three is the fresh air duct, whicnel lining 
connected with the air blowers in the vertical ventila@filled in » 
shafts. At frequent intervals on each side of the roudv@nel under 
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working platform, the conveyor belt and dump cars, and the airlocks for men and materials 


Vehicular ‘Tunnel 


Vabn of the Hudson River Tunnel 


alker 


ire openings from this duct into expansion cham- 
ed in the curb, and through these a continuous 
pure air is discharged. From these chambers 
through a slot to mingle with and dilute the 
he instant they leave the exhaust. The upper duct 
nected with the powerful exhaust fans in the venti- 
ifts, and into this duct there open frequent 
the roadway chamber roof, through which the 
ir is drawn off from the tunnel The total 
fresh air to be supplied to the tunnel per- 
3,600,000 cubie feet per minute, and this will 
limit the carbon-monoxide to four parts in ten 
parts of air, a dilution which renders the air 
innocuous. The enormous quantity of air 
| be poured into the tunnel is rendered necessary 
ict that the estimated hourly capacity in both 
is 3800 vehicles, which represents a daily ¢a- 
16,4") vehicles and an estimated yearly capacity 
(HMO, 
encing on Broome Street to the east of Hudson 
t, New York, the north tunnel will pass on a descend- 
ile of 3.61 per cent until it reaches the pierhead 
thence it will extend practically at level grade, at a 
f 93 feet for the roadway, beneath the river to the 
line on the Jersey shore; whence it will ascend 
fi grade of 2.83 per cent to reach the surface at Pro- 
t and Fourteenth Streets, Jersey City, N. J. The tun- 
Which will be driven through the bed of the river by 
Shield method, will have an exterior diameter of 29 
6 inches. It will be built up of cast-iron rings, each 
in width, and each ring will be made up of 14 
s weighing about 114 tons apiece, with a key seg- 
it Weighing about 0.4 ton. The segments will be bolted 
each other, and each complete ring to the adjoining 
. by 160 bolts, weighing about ten pounds each. All 
joints of the segments of the rings will be thoroughly 
ked, and any voids between the exterior surface of the 
hel lining and the surrounding silt, sand, or rock, will 
#iille] in with grout forced from the interior of the 


hel under high air pressure. The driving of the tunnel 


starts from the four vertical concrete-steel caissons which 
have walls five feet thick. At the bottom of these, on 
the river side wall, and centering with the axis of the 
tunnel, are removable steel bulkheads 30 feet in diam- 
eter. After the caisson has been sunk to the required 
depth, the circular shields are erected, and the bulk- 
heads are removed. Driving is done by advancing the 
shields into the surrounding material. The first shield 
on the New York side has already been carried forward 
to a distance of 75 feet. 

In tunnels of the magnitude of this under the Hudson, 
the total quantities run to very large figures. Thus, 
there will have to be excavated 496,500 cubie yards of 
rock, gravel and silt: the cast tunnel lining will call for 
115,000 tons of cast iron, and the concrete lining of the 
interior of the tubes, 
which will average 16 
inches in thickness, will 
eall for the placing of 
30,000 cubie yards of 
Consequently, 
the speed with which 
the work can be done, 
and its cost, will de- 
pend very largely upon 
the efficiency of the 
means for excavating 
the material of the river 
bed and removing it 
quickly and_ continu- 
ously from the tube. 
Similarly, the transport- 
ing into the tube and 
erecting of the 115,000 
tons of cast iron lining 
will call for easy means 
of transportation and 
special erecting gear, if 
the work is to be done 
economically and with 
expedition. The same 
remark applies to the 
mixing and placing of 
130,000 cubie yards of 
eoncrete lining. The 
means by which these 
results are obtained is 
seen in the drawing 
above, which shows the 


concrete, 


various active operations at the heading of the tunnel 

Because the loose material through which the tunnel 
is being driven is subjected to the full pressure of the 
river above, it is necessary to keep the front end of the 
advancing tunnel under a pressure of air slightly exceed 
ing the pressure to which the silt and sand at the tunnel 
heading are subjected. This is done by building at a con- 
venient distance—say about every 800 feet back from the 
tunnel heading—a series of bulkheads of steel and con- 
crete, 12 feet thick, as shown in the drawing, and keep- 
ing the chamber under air pressure. In order to pass 
the men and the materials in and out of the working 
chamber, it is necessary to provide airlocks in which the 
air is raised from the atmospheric pressure to that of the 

(Continued on page 144) 


The after end of shield, showing in center the hydraulically driven erecting arm 
with which the segments of the casing rings are swung into place 
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From Paper Model to Concrete Arch q 


How the One Affords an Accurate Prediction of the Behavior of the Other 












































































L al 
ti 
tr,  , , MAKING paper or celluloid models and of its own tissues, for cannibalism is not e ee 
studying their action minutely, designers actly a common custom. This digestion anid @ e ‘ 
of concrete structures can save them- incorporation involves excretion, or the getting ; ye 
| selves work and preduce better buildings, rid of material useless or injurious to the ' 7 
j; according to experiments conducted by organism. The one word “metabolism” cove: s Saal 

——— George Erle Beges, associate professor of all the changes wrought on matter by a livins ine 
civil engineering in Princeton University. being. 

Formerly, the designs had to be figured out through (2) It can transform the potential ener; . 
tedious and inaccurate mathematical work, and be of food into the kinetic energy of heat (ar Fs 
cause of the mere approximation to the true result, mal heat), movement, nerve-energy and el« 
due to the many simplifying assumptions made by the tric current. A living organism under th ; od 
mathematician, much of the factor of safety was lost aspect is an energy-transforming machine. i a 
The builder knew little about the behavior of a new (3) It is able to resist infection and, within it’ 
structure until after erection. This is an unsatisfactory limits, all agencies tending to compromise i's ity 
method; it is uneconomical, and delays for many years integrity. It can manufacture anti-bodies, & 3 
the refined design of concrete buildings and bridges. they are called; they are biochemical respons: peor 
A better method appears to be the study of miniature to biochemical insults. on 
models of new and desirable structural forms. This (4) The living body has a life history: oi 
idea is not new, for the helpfulness of models s has birth, youth, prime, senescence. In oth: the 
early seen by the English engineers, Stephenson and words, it goes through an orderly sequence « pa 
Fairbuirn, who used them for the study of stresses irreversible phases. Every living thing sprin tion 
in the Britannia bridge. ‘Their method was to from an egg or ovum, which, being duly fert ot a 
load the model until it failed. At the present ized, enters on a course of evolution or pr nell 
time in England also, Dr. EK. G. Coker, of the gressive unfolding of its tissues from the sil : pe 
University of London, is making studies of the ple to the complex, from the few to the man on te 
distribution of stresses in structures by the 4 from the immature to the mature. The living wsdl 
use of celluloid models and polarized light. * being is never stationary; it has time rel The 
By this method the model is loaded in the tions. It is interesting to note that amid this alcatel 
desired manner, the effect produced on the constant change of material, the personalit 5 nasil 
polarized light passed through the celluloid With known deflections applied to certain parts of the model, the or identity of the organism is maintained. k onteel 
members of the structure is noted, and there- microscope shows what deflections are produced elsewhere; and, (5) Finally, it can reproduce itself; clear aed 
from the stresses are determined. In the assuming that the material of the model is of uniform elasticity, the all organisms that are to survive must he } while 
laboratory of the Ecole des Ponts et Chaussées results of this observation are perfectly general and enable the archi- capable of reproducing their like. Except in 
(Paris) also recently, the calculations made tect to predict the behavior of his structures under loads the lowest forms, where buds can be cast o/! ae 
for a concrete arch bridge of three hundred and thereafter attain to the likeness of tli a 
and twenty foot span to be built over the Rhone at contemporaries, for whom the cost of materials is parent (asexual method), the method is the sexuu 
la Balme, were checked by the use of polarized light comparatively high and the cost of labor low, before which requires the congress of two physiologically dit 
acting through a small glass model of the arch. now have been forced to use their advanced mathe- ferent individuals, the male and female parents, fro: 

The new method lately developed at Princeton will matics to refine their designs of concrete structures, whom proceeds the new organism. 
be brietiy described. From a high quality paper about and the effect is enviable. The illustrations of com- None of these things can a dead organism do; 
one-sixteenth inch in thickness, a model of the pro- mercial buildings recently shown to us will bring cannot feed, nor excrete nor produce heat; it passe 
posed structural frame is cut and mounted upon a home to many American engineers our own shortcom- through no sequence of events, it cannot reproduce it 
drawing board. The columms at the foundations are ings. In the United States, with our abundance of self; and finally it putrefies. Death, then, is the per olor 
attached to the drawing board by means of special materials, we have become wasteful to an excessive manent impossibility of exhibiting the characteristic pples 
“deformeter” gages, and the of vitality; it is an irrever foods, 
other parts of the model are sible state. pos 
supported free from the Livingness is exhibited n oS ae 
bourd by small steel! balls, N early days, before the laws of physics were embodied in working formulae, the architect and only by entire organisms bi pra 
stir ~\ re ig ode the engineer made free use of small-scale models lo test the strength of their intended struc- pc Pigg oo go eon ctur 
a eve oe tures. There is reason to believe that the medieval builders made use of this method in the ; lest 
that it is required to find , : . : agg cells can feed, excrete, pri . 
the vertical pressure at the effort lo gain an approximat idea of the way their piers, abutments, and arches would acl under duce heat and electric cut hen 
second foundation due to a then heavy loads. In the present artic le, Professor George E. Beggs of Princeton l niversity rent, give rise to anti-bodie eteric 
5000-pound load at the cen describes the use of elastic models in conjunction with refined methods of measurement, as a prac- and, finally, produce ne nno' 
ter of the middle arch. In- tical method of solving the most difficult problems in concrete structures. —THE EDITorR. elements. The reason fo the 
troduce thrust plugs in the . the life of the entire ind = s 
gage at the second support, vidual is that each of it ins 
which plugs produce with ultimate constituents i roug 
great precision a vertical deflection of this foundation degree, and so have failed to attain the beauty of de- alive Abstract from article by Professor D. Frase other 

of .1000 inches. Through the micrometer microscope sign that accompanies true economy and a more Harris in The Scientific Monthly. at é 
set up over the center of the middle arch, the corre thorough study of stress distribution 7 ra lly o 
sponding deflection of this point of the model reads } ao A Voice of Five Octaves ductet 
0470 inches. This deflection of the load point divided What Life Is .* a recent meeting of the Austrian Society of Ex ut de 
ut the known deflection of the support equals .47, LIVING animal organism is characterized by the i perimental Phonetics in Vienna, Dr. Réthi pre Sult 
which multiplied by the 5000 pounds gives 2350 pounds i following capabilities or powers: sented Mr. Michael Prita, 44 years of age, whose voict — 
as the vertical pressure at the second foundation of the (1) It can feed, that is, assimilate to itself material possesses the remarkable range of five complete oc each 
actual structure that would be caused by a load of (food) chemically often quite unlike the composition taves. The deepest note uttered by this singer was re © 
5000 pounds at the top of the middle arch acbass F corresponding to 42 vibrations pet ig th 
There is no reason why paper should be used second and two octaves lower, therefore, than een 

rather than celluloid, w wd. or any other speci- the deepest note which ean be produced on bleach 
fied material. It is necessary merely that the the violin. The only previous record of so aaa 

neacn 


substance selected have a constant modulus low a tone in the human voice is that of a 
ess O 


bass singer named Fischer, who lived in the 


of elasticity within the very small range of 
stress produced by the small deformations early part of the eighteenth century. Mr s aln 
applied to the model. If this coefficient be Prita also rendered upper C with its full ~~ 
truly constant, the distribution of stresses is, artistic value. Beyond that the notes passed Furth 
of course independent of its actual value. into the head register and into a falsett Washi 
Many experiments in the laboratory at resembling a soprano. The highest notes limiti 
Princeton have demonstrated that the analysis emitted were the upper F (demi-semi-quaver), bleach 
by elastic models is a practical method of and on exceptional occasions upper A (demi HM) pi 
solving the most difficult problems in concrete semi-quaver), corresponding to 1740 vibrations it all 
structures, If the designer may be assured per second, which is one note higher than the remov: 
of the strength and uniformity of the con- highest sung by Patti. After the exhibition after t 
of Mr. Prita’s remarkable voice, Professor Up 


crete, the hope may be expressed that in the 
metho 


hither 
traces 


Réthi made some observations upon the struc 
ture of the larynx and the noteworthy breadth 
and comparative shortness of the vocal chords. 


future American engineers will be more ready 
to mold the most adaptable of materials 
concrete—into «a greater variety of stiff, 

















strong, and economical structures than have The phonogram, or graphie voice record pro- the bl 
yet been conceived or attempted. Our foreign The way the model is mounted on the drawing-board for a test duced by the singer, will be preserved. for it. 
A econon 
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IHERE are two general opinions 


garding the mechanism of 
electrical death. Up to very 


recently it has been held quite 
commonly that death is produced by strong 
electrical currents, by that part of the cur- 
it that flows through the heart and stops its regular 
netioning. However, what really happens, while not 
known exactly, but which still appears much more 
ely, is that the heart ventricle is vibrated or dilated ; 
t expansion and contraction of the ventricles take 
e very readily as a result thereof, while the auricles 
he heart continue their rhythmic action, The vibra- 
of the ventricles results in stopping the flow of 








blood stream through the body, so that the impor- 
t organs of the body, whose continuous functioning 
essential to life, are actually suffocated for want of 
od. 

\ new theory of the mechanism of death by elec- 

city has, however, been gaining considerable popu- 

ity during the past few years, and this theory holds 
it death by electricity is but one of the forms of the 
called “apparent” death, in all or in the majority 
cases, The strong electric current coursing through 

e body, paralyzes only the respiratory organs, and 

the victim is not given immediate first-aid treatment 

rough long enduring and suitable methods of resusci- 

tion, the condition of apparent death changes to one 
of actual death. It has been maintained that 
bration of the ventricles of the heart is never pro- 
ied in actuality through electric shock either in man 

in animals, and that this is nothing else but a mere 
insubstantiated assumption. 

Che important feature of the new theory regarding 
electrical death is that when the proper means of re- 
suscitation are taken, after the electric shock has oc- 
curred, relief can be secured in all cases. While such 

statement may appear of theoretical value only, and 
while there may perhaps be many instances cited of its 
apparent inaccuracy, nevertheless it is without a doubt 
For it leads to the conclusion 


also 


of great practical value. 


ummm LT PUBLIC demands bleached 
foods. When the housewife buys 
edible gelatine, she expects to 
get a perfectly colorless product, 
otherwise she will not purchase the product. 
Similarly, white cherries, peaches of perfect 
jor in tins, pure white dried potatoes, syrups, cereals, 
pples and many other fruits and vegetables and other 
foods, either in the fresh or the dried state, are required 
definite which can 
he secured only by subjecting the food to a bleaching 








POSSESS characteristics of color 
rocess, 
Consequently in bleaching their food products, manu- 
with the public’s re- 


cturers are simply complying 
est. When the bleaching is done properly; that is, 
hen there are not introduced into the food any de- 


eterious substances of mineral origin mostly, which 
nnot be removed subsequently, then no harm is done 


the food by the bleaching process. A perfectly color- 


ess gelatine is just as good food and possesses the 
ime food value as gelatine which has not been put 


rough the bleaching process. The same is true with 
other foods, for the coloring matter or surface blemishes 
at are removed in the bleaching process are gener- 
lly of no particular food value, and a properly con- 
ited bleaching process merely removes the color, etce., 
ut does not change the food in any other way. 
Sulfur dioxide, the fumes that are obtained by the 
had considerable vogue as a 
Sulfur is cheap, the fumes 


ming of sulfur, has 
bleaching agent for foods, 
re easily produced and are very effective in destroy- 
ig the colors, ete., in the food. But there has always 
defect in the sulfur-fume process of 


een a serious 
leaching. In spite of the fact that the gas and the 
sults that are formed by the sulfur dioxide in the 


leaching process are very soluble in water, neverthe- 
ess once a food has been bleached in this manner it 
s almost impossible, from a practical standpoint at 
ny rate, to wash out the sulfite salts from the food. 
inasmuch as both the Government in 
and various States have enacted laws, 
limiting the amount of sulfite that is allowed in 
bleached foods, from an allowable content of 300 to 
100 parts per million in the federal law to no content 
it all according to the food law of Pennsylvania, the 
removal of the traces of sulfur that are left in the food 
ifter the bleaching process became an important factor. 

Up to the present time there has been no simple 
method of removing the sulfur after its work was done. 
kither the manufacturer did not try to remove the 
traces of sulfite or else he used very small amounts of 
the bleach or substituted other less effective reagents 
for it. The removal of the sulfur could not be effected 
economically by washing, for it took too long to 


lurthermore, 
Washington 
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How Electricity Causes Death 


that hope should never be given up in any case of 
electric shock and that it is possible to afford the victim 
relief if the resuscitation is begun immediately after the 
electric shock has taken place. 

Recently a very exhaustive investigation was made 
of the mechanism of death by electricity by Professor 
Borrutau of the University of Berlin. He found un- 
doubted proof of the fact that the electric current, in 
coursing through the body, produced vibration effects 
in the heart and resulted in death thereby. However, 
while in the case of smaller animals it was possible 
to remove the effects of the vibration again—this was 
accomplished by repeated passage of the electric cur- 
rent through the body—in the case of the larger ani- 
mals and man, this could not be accomplished; there 
was consequently no means available for preventing 
death. 

The proof of this theory was afforded through numer- 
ous individual tests and electro-cardiac diagrams ob- 
tained therefrom, Similarly an investigation of numer- 
ous accidental electrocutions led to the conclusion that 
death occurred in such cases through paralysis of the 


heart. In 214 cases there was sufficient data available 
regarding the mechanism of the electric death. In 


about half of them such a condition was certain, in 
82 it was probable that the current had passed through 
the heart, while the passage of the current through 
the head, consequently through the respiratory centers, 
did not have sufficient effect to cause death. 

As far as resuscitation of victims of electrical shock 
is concerned, Professor Borrutau holds that artificial 
respiration has no effect on the heart which has been 
coursed by the current and subjected to the resulting 
violent vibration. On the other hand, it is possible to 
obtain relief through other means. The chest cavity 
must be opened and the heart may be caused to beat 
once again by massaging it between the hands. The 


A Safer Way of Bleaching Foods 


dissolve out the deleterious salts contained therein. 

But within the past few months a process was pat- 
ented (see United States Patent No. 1,412,523, granted 
to Irving Hochstadter), in which advantage was taken 
of a simple and familiar chemical reaction to remove 
all traces of sulfur dioxide or sulfites and produce a 
food absolutely free from the objectionable impurities. 
This process makes use of peroxide of hydrogen, the 
common medicament found in every medicine chest, 
which has the power of converting the injurious sulfite 
into the harmless sulfate. The use of hydrogen perox- 
ide for this purpose possesses certain peculiar advan- 
tages. In the first place, when it converts sulfite to 
sulfate, it itself is changed into water and oxygen gas. 
The water is harmless and may remain in the food or 
be removed hy simple evaporation. The oxygen gas 
possesses a bleaching effect itself. Consequently, the 
addition of peroxide of hydrogen not only removes the 
minutest amounts of sulfite but it also aids in bleach- 
ing the food, 

In the process the bleaching is aided and accelerated 
by the addition of a little ammonia, For example, in 
the bleaching of cherries, the initial step of the process 
is the same as that in the regular bleaching operation, 
the cherries being treated with a solution of sulfurous 
acid. After the bleaching has been effected, the cherries 
are thoroughly washed, and then treated with a 3 to 4 
per cent solution of peroxide of hydrogen. Then some 
alkali, such as ammonia, bicarbonate of soda, ete., is 
added. Volatile alkalies are preferred, as they can be 
subsequently removed by evaporation, leaving no im- 
purity in the food product. 

Attention must be called to the fact that the treat- 
ment of food with sulfur fumes has another effect be- 
sides merely bleaching it. Sulfur dioxide has the power to 
kill germs that may be found on the food, particularly in 
the case of fruits. It will destroy these influences 
which tend to cause the food to rot and protect it 
against future infection. In this way it performs a 
more beneficial function than may be suspected, and 
its use may be justified not merely on the ground that 
it does not destroy food value or injure certain bene- 
ficial properties of the food, but that it actually pro- 
tects the food from subsequent spoiling and rotting. 
The new process, which is able to remove all the traces 
of the sulfur fumes left in the food, has accordingly 
an additional value in making possible the use of sulfur 
fumes for disinfection and preservation purposes. 

The process can be applied to all sorts of food prod- 
ucts that are ordinarily bleached with sulfur fumes. 
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process may be simplified by opening the 
abdominal cavity, so as to be able to massage 
and knead both the heart and the diaphragm 
at one and the same time. Of course, for 
practical purposes this method of resuscitation is not 
very expedient, for it requires the entire equipment of 
aspetic surgery to carry it out, and in most cases the 
method cannot be applied until too late after the acci- 
dent has taken place. 

However, experimentation and investigation have re- 
vealed that there are more practical means of resusci- 
tation available. The electric current, which produced 
the apparent death in the first place, is, strange to say, 
used again to bring the victim back to life again. The 
vibrated heart is made to beat once more in normal 
fashion. Of course, the resuscitation current is not of 
the same kind as the current which caused the electric 
shock. Resuscitation takes place through the medium 
of a high-voltage alternating current, which itself does 
not possess the property of causing vibration in the 
heart. Likewise, the single discharge of condensers 
may be used for this purpose. 

Similarly, the conclusion is reached that 
death, produced through electric shock, may be remedied 
Artificial respiration is recom- 
If the victim has not been 


long after the electric shock has occurred, such a 


apparent 


through other means. 
mended for this purpose. 
left 


g 
procedure may result in success. There are cases 
reported where life was brought back after five-hour 


It is to be hoped that fur- 
ther experimentation will be made along these lines 
to develop a method of resuscitation, which may be 
applied with success in the great majority of cases 
of electric shock. It is of prime importance that the 
method be simple and easily applied, involving no great 
amount of apparatus or equipment, and that some aid 
be rendered the victim on the spot where the accident 
occurred. The comparatively large number of cases 
of electric shock makes such a development of great 
importance, and it is to be hoped that more attention 
will be paid to this matter. 


long artificial respiration. 


Syrups, gelatine, nuts, potatoes, cereals and 
other foods can be treated with hydrogen 
peroxide after the sulfur-bleaching process. 
Inasmuch as food will continue to be 
bleached as long as the public demands food products 
of distinctive characteristics, this new 
in removing the traces of the bleach which have been 
claimed to be deleterious to the human per- 
forms a special service to society. It gives the public 
what it wants in the way of bleached food and at the 
same time it remedies the injury that is done to the 
food by bleaching, so that we can eat bleached food 
without any fear of being injured by the chemicals that 
are used to make the products. 


color process, 


system, 


Tungsten at Extreme Temperatures 

HE September issue of the Journal of the American 
Chemical Society contains an account of the pre- 
liminary experiments made by Drs. Wendt and Irion on 
the decomposition of tungsten at extreme temperatures, 
with the production of helium. They describe fully the 
apparatus used for attaining temperatures above 20,000 
degrees by passing heavy currents through metal wires, 
and state that when tungsten wires are exploded in a 
vacuum at such temperatures the spectrum of helium 
appears in the gases produced. When the explosion is 
conducted in carbon dioxide, 0.713 milligram of tung- 
sten gave rise to 1.01 cubie centimeter of gas not ab- 
sorbed by potash solution. The authors remark that 
their method “includes factors, both of cause and of 
error, analogous to those operative in the voluminous 
and inconclusive controversy on the evolution of helium 
in various types of low-pressure electrical discharge 
tubes, extending from 1905 to 1915.” : 
The electrical apparatus provided for currents of 40 
amperes at 100,000 volts during the brief period neces- 
sary to charge the condenser, which was then dis- 
charged through a tungsten wire 0.036 millimeter in 
diameter and 4 cubic millimeters in length. The wires 
were stretched between heavy copper terminals in a 
special spherical glass bulb of 300-cubic centimeter 
~apacity, which was capable of withstanding momen- 
tarily an enormous outward pressure, and had a small 
discharge tube sealed on for examination of the spec- 
trum of any gas produced. The wire was heated to 
well above 2000 degrees for 15 hours in a high vacuum 
before the explosion was made, and the tube before 
explosion showed no spectrum or fluorescence when 
connected with a 50,000-volt coil. No dust, smoke or 
solid residue was left after the explosion. Gas was 
present, which showed the faint presence of the strong- 
est green line of mercury, probably from back diffusion 
of the pumps, and the only other line uniformly present 
and positively identified was the yellow line of helium. 
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Old and new marine bearings, showing the applicatior 





and the elaborate arrangements for cooling. 


bearin 


coolir Right The 


shown in the center, taken apart to indicate its construction. 


1 of a brand new principle 





Center: The short, simple bearing that is replacing the older one 







highting the Friction Fiend 


How Invention Has Taken Advantage of the Peculiarities of the Lubricating Film 


~,© ,F “Man wit the Otlean” is a feuture 
if] | | wherever 1! ‘ ne is used His , 
} fo. combat the insidious riction fiend’ 

the enuse of untold powel vastuge and 
ss } energy loss. The absorption of energy in 
a overcoming the friction of a multiplicity 
of bearings and sliding parts f machinery often 
amounts to from 30 to 40 per cent of the energy gen- 


erated, and the onl: step tuken the evil was, 


for long enough, the employment of “the man with the 


oileun,’ by t copious and repeated applic ion of 


lubricant, the friction 


fiend has thus been ke pt at bay, 
und not allowed to make his presence felt by hot and 
smoking bearings—but he is always there, none the 
less, continually taking his toll of useful energy. Mod- 
ern reseurch on lubricants and modern improvements 


in bearings have now prospect 
of escaping this toll. 


The foundation of the 


opened up a reasonable 


lubrication laid 
o, when Professor Osborne Reynolds 
mathematical of lubrication 
and all known 
condensed into the “tapered 
accepted that no lubricated 
efficient unless the construction 
that the oil 


tapered 


science of wus 


ubout 30 years 


ag 
evolved an abstract theory 
met with 
facts. This theory may be 
film law.” It is now 
faces can possibly be 
of the bearing is such 
thle to take ! 
That is to the 
the oil form a 
ordinary journal bearing, 
for film lubrication, 
portant disadvantages inherent in 
lubrication under all 


which approval coordinated 


sur- 


between the faces is 
under 
parallel and 
The 
a measure providing 
certain im 
design These 
conditions, 


up a formation pressure 


two must be 
thin 


while in 


surtaces 


say, 


must wedge between them. 


correct labors under 
its 
render perfect im 
possible, 


If a 


cuted 


block W (Fig. 1) n lubri- 
demonstrations show that 
a two-fold effect will ope rate to « to tilt slightly, 
that the leading B is slightly higher than the 
trniling edge A. The oil at B may be first 
considered as inert along B, and as leaving 
aut A in the pressure zone which it 
has been the 
photo 
the oil 
three 


oves over a 


loaded 
surface A #, scientific 
ause it 
so edge 
ring 


the 


ents 
edge 
haste to quit 


This is the first reason why 
the 


seen that 


introduced. 
from Bto A 
ined, it wil 
BB 
lines, 


oil film is tapered Moreover. if 


graphic views be exul 
the me edge 


floy 


hetween a 


along 
These photographs 
block and a 


specially 


entering along euves 


edges, as shown by the 
iting film 
oil, 
lines, will be seen to spread itself 
edge, and 
that the thickness 
materially greater 
If the block 
available for 


are of a lubris glass 


metal surface rhe which has been col- 


ored to 


the tlow 
fanwise. \s 
along three eds 
of the oil film 
than along AA, if it is 
be unable to lift 
is only about one-third that available for leaving, 


show 


out the oil enters along one 
es, it follows 


along BR mi 


leaves 


st he 


niuaintained 
then 


to be 


along BB the space 


entry 
und the oil escapes under the pressure faster than it 
ean enter. The result is an increasingly impoverished 
film, and ultimately “greasy metallic contact” ensues 
The friction absorbed by greasy metallic contact may 
easily be 10 to 20 times that absorbed by proper oil 
film contact. The ideal condition for lubrication then, 
considered theoretically, is the maintenance at all 
times of a tapered oil film between the moving sur- 
faces, the latter being kept apart by the wedge-action 
of the oil as it enters and leaves. Such a film, though 


thin, is remarkably and cannot 
high high speeds. In 
the higher the speed, the better the film, owing 


strong 


microscopically 
be broken by 
fact 


pressures or very 





By F. Rowlinson 


t its wedge-auction, more effective at high speeds. 
Let us see how the ordinary journal bearing fulfils 
hese theoretical conditions The common journal 
ss must of necessity be bored out some thousundths 
1 inch larger than the journal, for practical con- 
siderations demand working clearances which are 
vreater than the working thickness of the oil film. The 
result is that the journal takes up an eccentric position, 
s shown exaggeratedly in the diagram (Fig. 3). The 
thinnest portion of the oil film occurs at Y, and the 
effective thickness is maintained only from Y to A 
The lower dingram shows the developed view of the 
film The dotted line indicates the theoretical taper 
necessary in the film from Y to V; the full line shows 
that even over the effective surface the theoretical 
taper is not attained. From .\ to A, the taper is nega- 
tive, and the pressure is negative, creating a suction 
effect which causes a thinning of the oil film and the 
eccentricity of the journal in the bearing. 

















Actual stream-line photographs of the flow of 
colored films across tapered bearing surfaces. The 
portions of the surfaces beyond the dotted lines are 
useless, and the blocks must therefore be pivoted 
non-symmetrically 


An ordinary collar thrust bearing, as used in marin 
and other work, is even worse, 
parallel, and no taper can be formed anywhere : 

in the whole fil 
is everywhere squeezed out. The frictior 
that 
times the theoretical 


The surfaces are neces 
sarily 
The 
and 
is therefore metal 
ten minimum, 
thrust bearing can for this reason run only 
pressure inch and need 
for he a multiplicity of collars. Even at th 
elaborate means are usually provided for water cooling 
to carry off heat the wasted energy 
Mechanical difliculties in distributing the 
load equaily over all the collars, 

It remained for Mr. Michell, a well-known Britis! 
engineer, to provide the practical solution which most 
nearly fulfilled the Michell di 
vided the beuring surfaces into several segmental pads 
each pivoted upon a center at the back. The oil then 
entering automatically with the rotation of the shaft, 
causes the pads to take up a slight inclination to the 
plane of rotation, so that the load is supported upon 
thin wedges of oil. This simple device enables the oil 
tilm to support any which the metallic sur- 
faces will carry, and experiments have shown that such 
a bearing will run cool under a pressure at which the 
white metal begins to out. As much five 
tons per square inch has been carried successfully on 
the pads of a Michell under test. No undue heating 
occurred. The diagram, Fig. 2, shows two methods of 
pivoting the segmental pads. The point at which they 
ure pivoted with the point of maximum 
pressure, and is situated a little off the center of area 


result is a negative 


oil 


pressure 

the 

surfaces, i. ¢ 
The average 

at a loy 


between ecreusy 


about 
per DO pounds) 
work 


square (siy 


“LVS 


the generated by 


also arise 


theoretical desiderata. 


pressure 


squeeze as 


corresponds 


No metallic contact takes place between the rubbing 
pads and the thrust collar, because the oil film is auto 
matically maintained, and the pads may be said to 
float. The only friction generated is that due to the 
shearing of oil With the ordinary thrust bearing 
friction increases with the load, and heating and wear- 


ing troubles are experienced if the load exceeds 50 
pounds per square inch. In the Michell, the friction 
heing that of a fluid, is independent of the load, so 


that 500 or 600 pounds per square inch is carried with- 
out any difficulty. These demonstrate that a 
Michell thrust bearing will carry ten times the load of 
thrust bearing and absorb in friction only 


figures 


an ordinary 
one-tenth of the power. 

The first great application of the Michell 
was to the thrust blocks of marine propeller shafts, and 
marine practice in large shafts with heavy thrusts has 


principle 


heen revolutionized. The most important bearing in a 
serew-propeller is undoubtedly the thrust — block, 
through which the propeller thrust is transmitted to 
the hull. Hitherto this bearing has been the most in- 


efficient and troublesome in the ship. The old trouble- 
some multi-collar type of block has now given place in 
most high-class ships to the single-collar Michell, which 
requires little more attention than the passing glance 
of the engineer. No hose-pipe work is needed to keep 
the Michell cool, because, being scientifically designed, 
no metallic contact takes place between the faces, and 
the block does not run het. In particular, the Michell 
principle has rendered possible the geared turbine drive 
now being used with such success. In ordinary marine 
turbine practice, it is possible to neutralize the pro- 
peller thrust at least partially by balancing it against 
the thrust of the turbine shaft—with geared drive this 


is impossible. In the British High Court of Justice, in 
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tionary. It has long been thought that 





1919, Mr. Justice Sargeant 
suid of the Michell block: 


the nature of the bearing metal itself was 





“The result of this inven- 
tion has been to increase 
t» an extraordinary extent 
the efficiency of thrust 
bearings by allowing them 
t withstand an_ enor- 

usly higher pressure per 
ssuare inch of surface. The 











a minor matter, provided that the oil film 
between the rubbing surfaces could be 
maintained; and the problem before en- 
gineers for years has been how to main- 
tain that film, with the ever-increasing 
direct bearing pressures and rubbing ve- 
locities. Following the mathematical in- 
vestigation of “the problem by Professor 
Osborne Reynolds some years 








evidence before me is clear 
| wuneontradicted that 
h the previous type of 
ust bearings it was im- 
sible to use shafts carrying more than 3000 or 4000 
sepower at the most, and that, even then, constant 
ention, repair and renewal was necessary after short 
ervals of use, and that the the gear-driven 
bine, as it has been practiced in the Navy through- 


Fig. 2: 


use of 


the war (including its use in submarines), and as 
used in fast now, has 


s being commercial vessels 


Showing how the princi- 
ple of the tapered film is applied of 
practically in the Michell block 


to wear and pit 
clean 


113 


must remain 
withstand | 


but the buckets 
and “slippery” and must be able to 
the shock when the steam is turned on. 
The wheel proper is turned from a blank of open- 
hearth steel, and so far as it is concerned itself, can 
withstand anything in the way of centrifugal strains 
likely to happen to it. But the buckets provide another 
problem. If these are cut from the blank itself, their 
blades are in a horizontal plane, and centrifugal force 
works on them at an angie of 90 degrees, tending to 
straighten them out so 


them ; 





ago, the practical solution ote that they will be along a 

the problem has _ been a i Pressure Cunve radius line. If this is to 

effected by Mr. Michell in - be avoided by placing the 

ne uncertain manner. It has been adopted ; ‘ bucket the other way, it is 
unreservedly in the Navy for the thrust ; ‘ necessary to make them 


blocks of all descriptions of engines with 
complete success. Although some difficul- 
ties have presented themselves in the ap- 


separately and fasten them 
around the wheel, The 
problem of their composi 





plication of the principles to marine jour- 
nal bearings on account of the need of 


tion is not so. difficult. 
Monel metal has been used 
extensively, and there are 





















































en rendered possible only by the invention -now in reversibility, they have been overcome.” al : “4 7 
estion.” At the head of this article the photographs Tens of thousands of the new bearings ~ : oe | other non-corrosive, rust- 
ow a comparison between an ordinary marine thrust are in use in all parts of the world, and i proof metals on the market 
ock and between a Michell block for the same service. though at first engineers were found “7 L. that will give satisfactory 
One of the Michell blocks for “H. M. S. Hood,” the skeptical that so great an advance on old- i ee L. strength as well. But the 
rgest vessel of the British Navy, carries 36,000 horse- time methods was possible, it is now ee Se . es problem of attainment is 
wer on a 25-inch shaft at 210 revolutions per minute. acknowledged the whole world over that = eT le still to be met 
Over 10,000,000 horsepower in the British Navy alone the friction fiend who wastes our time gle ee ? The buckets must be so 
transmitted on Michell blocks. The new thrust and who robs us of our energy is at last , i a ae placed on the periphery of 
wk is limited by no considerations of speed. As the vanquished. > = = the wheel that there is a 
speed increases, the angle of the pads adjusts itself The foregoing method is a mechanical A B permanent lock, Speed 
itomatically to the new solution of the pr oblem Fig. 1: Showing how the tapered cag sp etme ecco a 
speed, For this reason the rather than one involving film law of lubrication acts, and q 7 ities = tases 
Michell block is in use for A B the use of new lubricating the flow of a tapered film under a bucket and the whee! 
steam and water turbines, compounds or. oils. It is bearing block proper, and there must be 
the former at speeds up well here to recall some of no strain placed upon the 
3000) revolutions per the remarkable strides which have been buckets at the point where they are locked. Our iillus- 
inute, with normal load made in overcoming friction. fall bear- trations show one very interesting way in which these 
pressure of 400 pounds per ings and roller bearings are too well demands are met. A slot is cut all around the edge of 
square inch. This _ effici- x Y known to require much explanation. Cer- the wheel, as shown in the second view and, in cross- 
ency is unapproachable by o~ tain alloys have been introduced which section, in the third. A circular hole at one side of this 
ny other method. j * give excellent results when used for bear- slot admits alternately a bucket and a spacer such as 
For ordinary journals, ' ‘a Pressunt Curve ings. One of the most interesting devel- are shown in the fourth photograph. When the entire 
he Michell principle has ; . opments in reducing friction has been the groove has been packed full of buckets and spacers, 
heen applied in a similar ; 4 development of graphited metal, such as these constitute in effect almost one solid piece of 
fashion. The author has : \ brass. By an ingenious method it is pos- metal, being forced tight against one another under 
records of a case reported ; sible to impregnate brass and certain pressure. When the hole through which they have en- 
by a tyre eogging mill, in —_ Pressune lee other metals with graphite that permeates tered is brazed over, the bladed wheel becomes a unit 
which the ordinary bear- 7 a a le every little pore, so that an absolutely which can come apart only by breakage. 
ings of phosphor bronze smooth, self-lubricating surface is pro- Around the outer tips of the buckets there is placed 
lasted only 2 to 3 hours, duced, which requires no oil, Another in- a continuous shroud of the same metal as the buckets, 
when they needed grinding teresting development is an alloy which spot welded to each bucket and welded together at its 
up and replacing. With indicates by its color if it is properly ends. The purpose of this shroud is best understood by 
the installation of a bear- L————— a cooled, by means of ample lubrication, or picturing a slug of condensed steam entering the wheel 
ng on the new principle, A x Y B if it is getting hot. Bearings made of —a very common thing in practice. There is a violent 
the bearing has been free this metal must of course be used in an shock on the wheel and each bucket has to take up 
from trouble, and requires Fig. 3. Showing why the ordinary exposed position, where their indicative that shock. Naturally the steam is most likely to hit 


no attention whatever be- 


yond a small quantity of efficient 
oil. Engineer Vice-Admiral 
Sir George Goodwin, Engineer-in-Chief of the British 


Navy, has said of the new principle of lubrication of 


hearings: “To be quite candid, it is probable that the 


bearing-metal problem has lost a great deal of the 
importance that formerly belonged to it, owing to the 
fact that the true principles of lubrication so long 
known but not utilized have now been applied in a 


manner which can properly be described as revolu- 


journal bearing is never fully 


properties can be employed to good stead 
at all times. 


Construction of a Steam-Turbine Wheel 
By John K. Cochran 


URBINE designers today are tending toward lower 
wheel-speeds and elimination of the extreme gear- 
reductions of former practice. But even under these less 
severe conditions, the demands upon the wheel are 


heavy. The impact of the steam on the blades tends 


at the tip of the bucket, and there is a fulerum action 
which, if the bucket were free to yield to torsion, would 
tend to break it off at its base. But the shroud dis- 
tributes the strain uniformly through all the buckets, 
and itself takes up a goodly part of it. 

With such a wheel, hot-pressed on to the turbine 
shaft, there is a big factor of safety for every hazard 
of turbine operation. The objectionable features of an 
entirely solid steel wheel are removed, yet strength far 

attained, with points of 
all-steel wheel. 


superior in every respect is 
excellence impossible in an 




















In order from left to right, these views show: the steel blank; the latter with the annular groove cut for the reception of buckets and spacers ; 


; section of the wheel at this stage, showing shape of the 


groove; a bucket (above) and a spacer (below), each seen from front and from side; the wheel with the buckets all in place, but with the hole still unbrazed through which they were inserted; and 


the finished wheel, with shroud welded in place outside the buckets 


Six stages in the making of a steam-turbine wheel with buckets separately attached 
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an angle of about 15 degrees from the perpendicular. 
The force produced by the vibrations being resolve: 


jecture. Meanwhile, the rotor has been applied in many 


Power From a Whip 
industries where a light-weight, low-speed power unit 


NONSIDER the spinning top, spurred into action 
C with the aid of a whip—a toy which every one of is required. The dominant features are its simplicity into two component parts at right angles to each other, 
us has seen or used in childhood. The physics of this and longevity (there are no brushes, no armature, no creates a wave motion in the belt, or a sort of “whi) 9 
apparatus is shown in Fig. 1 of the group at the bot- commutator); its high torque (the starting torque is ping” action. When the vibrating part pulls down { 
tom of the page. Here 7 is the top, spinning on its ‘® times as great per unit of weight as that of the ward, the wave is at its lowest point, or in close 
more conventional motor); its lightness, portability, contact with the shaft, and as it moves upward the 


uxis C, and 14283 is the instantaneous position of the 
belt is thrown upward and away from the pulley. I 





cheapness of construction, and economy in running. 
























































whip at the moment when its point B makes contact 

with the top. The contact at A has been made pre- The vibrations of the tuning fork are ordinarily main- pending upon the tension at the end of the belt and t! a 

viously. The point 3 of the whip is moving in the gen- tained electrically, since a source of electric current is length of the belt, one or more of these waves is pr 

eral direction of. the arrow. The top rotates in the nowadays so universally present. But the rotor is not duced. The motion is more easily understood if one 

clockwise direction, as shown by the second arrow, necessarily an electrical attachment. In order to com- imagines a snake, with its tail held firmly, trying t. 

until there is no more room between the crawl over a barrel. 

loop A2ZB and the top. Five years were devoted to the mastery 
Now suppose that the point 1 was of the secret which was stumbled upon 

fixed, and the top’s axis axed as well so | SHAFT TO BE ROTATED | more or less by accident, and to the “ 

that it cannot walk about as it spins termination of the most effective arrang: 

Then if, as in Fig. 3, the point 3 were | UNDULATING BELT TENSION SPRING] ment, composition, length, weight an 

moved back and forth with the range tension of the belt. A mohair shoe-strin 

shown by the solid-line and the dotted | SYNCHRONIZING SPRING | | VIBRATING MEMBER | is used successfully in some models, and 

line positions, we would have a series of after two years of continuous runnin 

impulses against the side of the top, as shows no signs of wear. 

indicated by the two positions of the cord 

segment A2B; and the net result would Cleansing New York Harbor 

be a steady rotation of the top about its N the Geographical Review for Jul 


axis, 

















1922, Mr. S. A. Reeve has an interes 
ing article with the title “Cleansing Ne 


























The cord 123 can be made to behave in 
this fashion by the mechanism shown in York Harbor.” Mr. Reeve points out th: 
Fig. 3. The tuning fork is made to vi the natural cleansing action of the tides P? 
brate (see below), and the cord AK is might be multiplied manyfold by the ere: St 
alternately stretched and relaxed The tion of tidal gates in Kast River at som vi 
whip cord 123 is fastened to AA at 3, and point near Wards Island. Such gates ly This 
beats back and forth with AA, as indi supposes to be operated by power, aut More 
cated in the diagram. At A it moves very matically set into action by the turn ot able 
little; at B more: but in every case its the tidal current, in such manner that on burn 
range is so small that for each half-vibra the eastward flow of the tide through The 
tion of the cord AA and the point 3, the Hell Gate they are closed, while during got ¢ 
points A and B on the cord and on the the westward flow they are open. The laid 
top’s periphery travel only a small frac Details of the whip-motor as it is being marketed gates would involve a problem that is not old | 
tion of an inch. This means that in one serious either from the engineering or the sorbe 
second, at 300 vibrations per second of the fork, we prehend properly the working of this unit, it should financial point of view, in comparison with the magn bette 
can count on a circumferential travel by the top of be understood that the device is in no sense electrical, tude of the interests concerned. new 
several inches. If in place of a mere top we have a except in so fur as the use of electricity is at present Supposing such gates to be in position and operation, A 
Shaft of diameter 1.5 inch, we may count on 1% revo the most convenient method of maintaining the vibra- their closure during the flood tide would force all of effec 
lutions per second on the average, or 90 per minute, tions which are converted into power. If water, or that aren of waterway between Wards Island ani doing 
which is adequate for many classes of work. wind, could be made to produce steady vibrations, the Throgs Neck, or perhaps even as far as City Island, to und 
Several years ago, this scheme was put into effect rotor may eventually give equally good results with fill with fresh sea water from Long Island Sound in comy 
by Mr. A. C. Ross, of New York, in the construction of free fuel. However, at present, owing to the elimina- stead of filling with polluted harbor water through au CO 
au phonograph motor. The vibrations of the fork may tion of all speed-reducing devices, the actual consump- Hell Gate, as is now the case. When the tide turned tom 
be induced either by alternating current in an electro- tion of energy for a given amount of work is some- for ebb, the opening of the gates would permit the bulk cutti 
magnet M, or by direct current interrupted by the times as low as one-fifth the consumption of the ordi- of this surplus clean sea water to escape to sea through hi 
motion of the fork itself. If the frequency of the fork nury induction or repulsion type motor. Its speed is New York Harbor, instead of returning eastwardly into scray 
is any even multiple of that of the driving current, the under perfect control, and the rotor cannot “burn out” Long Island Sound, as it does now. uir ¢ 
fork can be kept in steady vibration; e. ¢., Twice every day this process would put, face 
60-cycle current will run smoothly a fork on the average, about ten billion gallons the ] 
whose rate is 60, 120, 240, etc., vibrations FIG.| A FIG.2 A of pure sea water into and through New paint 
per second. 2 York Harbor, washing out to sea through and 
The nearer the points of attachment A { the Narrows its accumulation of impuri paint 
AK of the driving band are to the nodes of ties. The actual amount would vary P 
vibration L, L of the fork, the smaller from day to day, according to moon and 
will be the angular motion of 7’ per semi- weather; but the average amount would I 
vibration of 3; but the greater will be the be about that stated—ample for rinsing : Pp 
torque on the shaft. Large forks giving out the harbor to a state of virtual clean- is, W 
much power can be used. There is a liness. the ¢ 
compensating action to some extent when 3 Since immediate objection will be made alum 
a given-sized shaft is driven for compari <— that such pollution is not wanted in the exact 
son purposes at, say, one-quarter of the 7 nee K L waters below the Narrows, it is to be re- gine, 
prong-length, on two different forks. The a plied that it all goes there now, anyhow. of Op 
larger fork has more travel but vibrates There is at present no appreciable efflux iS as 
more slowly, hence the ultimate speed of of sewage or other pollution into Long —_ 
the shaft is about the same as that given Island Sound. It all goes out through 
by .a fork with twice the pitch giving the Narrows, polluting the adjacent 
twice the vibration rate, but only about beaches before it finally dissolves in the { 
half the travel. sea. The trouble at present is that the ‘ 
The actual operation of this motor is a local pollution becomes very much con t 
curious sight. The driving band 123, of centrated before it is washed out to sea. 
cord or of leather, apparently lies about ‘ That is to say, the beaches below the Nar- 
the shaft limp and lazy. Turn on the rows, as well as the wharves in the city 
vibrator Mf and this band becomes as 4i- wl iy iw, and both banks of the Hudson to and 
rigid as a Prussian grenadier on parade; above Yonkers, are now washed by a rela- 
and, apparently without moving, it com- tively stationary quantity of highly pol- 
mences to turn the shaft. The mechanics governing the conversion of the vibrations of a whip into power luted water. 
A more ambitious application of this Under the suggested plan, on the other 
same idea is now being marketed by a Canadian in- on the voltage and frequency for which it is designed. hand, this same amount of pollution—no more and no 
ventor, Leslie R. McDonald, of Montreal. Mr. Me- The working of the rotor is not easy to understand, less—would pass through the Narrows; but in the 
Donald hit upon the idea independently while engaged hecause it depends upon a principle not hitherto em- proposed situation it would be diluted, say tenfold 


in duplicating “Melde’s experiment” in physics. In ployed. In the rotor illustrated by the accompanying more than it is at present. For this reason the bulk 
this, a string affixed to a tuning fork is attached hori- diagram, the vibrations are produced by an electro- of it would flow past the adjacent shores into deep 
zontally over a pulley to a small weighted pan, and the magnet. Synehronizing springs are attached to the water without finding opportunity for the deposit of 


behavior of the string noted when the fork is vibrated. 


vibrating member to give the same natural periodicity 


sediment upon the beaches; whereas now the polluted 








Mr. MeDonald calls the apparatus “the rotor,’ to of vibrations as the electric (alternating) current. The water drifts sluggishly back and forth until the wind 
emphasize his viewpoint that it is a radical departure belt, which is given one turn or more around a pulley has had time to deposit most of its burden upon the 
from ordinary motor practice. His invention is already connected directly to the load, vibrates synchronously shore. This is a plan which has a great deal of merit, — 
in successful use, having been commercially developed with the vibrating member. und the engineering difficulties are not too great to Pist 
to a size of about one horsepower. The maximum size The whole secret of the rotor lies in the action of the be surmounted. It is hoped that this project may call; 


that can be made practicable is still a matter of con- 


belt. The belt is attached to the vibrating member at 


materialize. 





ular, 
ved 
the 
hip 
wi 


‘lo 





Stina ad Se ne 








FEBRUARY, 1923 


SCIENTIFIC 


AMERICAN 


115 








Inventions New 


A Department Devoted to Pioneer Work 


and Interesting 


in the Various Arts and to Patent News 




















Scraping off old paint with the aid of 
compressed air 


The Compressed-Air Paint- 
Scraper 
p= is usually removed by careful 
scraping, or by a burning followed 


a scraping off of the burnt paint. 
This is tedious work, and expensive. 


Moreover, the burning (and in consider- 
ble measure the scraping without the 
ining) removes a lot of paint. 
‘The loose paint and the blisters must be 
vot off before the new coat can be safely 
laid down; but the good portion of the 
old coat, and that which been ab- 
rbed into the pores of the wood, would 
left as a foundation for the 


good 


has 


better be 
new coat. 

\ new scraper is on the market which 
this discrimination, as well as 
doing its work much more quickly, easily 
und cheaply than the old process. _ It 
comprises a special paint scraper having 

compressed-air outlet-slot on its bot- 
tom surface, about two inches from the 
cutting edge. This outlet is fed through 
from a tank. The 
scraper works by simply turning on the 
air and moving the blade over the sur- 
from which it is desired to remove 
the paint. The seraper gets under the 
paint here and there; the air follows 
und literally blows off a whole sheet of 
paint. 


The Self-Adjusting Piston 

I1AT piston design is not a com- 

pleted story with “finis” at the end 
is, we believe, sufliciently evidenced by 
the controversy that still rages about the 
The piston that gives 
exactly the right clearance in the en- 
vine, hot or cold, under all conditions 
of operation, has not been attained; that 
advantage to 


etfects 


hose portable 


face 


aluminum piston. 


is as clear as is the great 

















Piston constructed to give automati- 
cally the proper degree of clearance 
at all engine temperatures 


be got out of such a piston. The ten- 
dency today seems to be toward eccen- 
tricity of mechanical construction as a 
means of approaching this ideal, rather 
than toward the mere use of special 
metals in pistons of conventional design. 
While we would not care to go on record 
as endorsing all the claims made for the 
piston herewith illustrated, many of 
these seem eminently reasonable; and 
the construction is on its merits of ex- 
treme interest, and quite different from 
uny other means of piston improvement 
which we have seen. 

The piston, as shown, is split 
the skirt, from the third ring clear to 
the bottom. This split is in the shape 
of a series of waves, which are claimed 


down 

















No strings or chains to this tobacco 
sack 


to be necessary for the desired results. 
To prevent the obvious flexibility which 
is thus attained from going too far, to 
the point of scoring the cylinder, sturdy 
steel bands are cast around the entire 
skirt and across the split, one just be- 
low the rings and one near the bottom, 
as shown. These bands not only brace 
the split skirt, but control the expan- 
sion of the _ piston. Their presence 
causes the piston to expand at a lesser 
rate than the cylinder. Hence it is pos- 
sible to have, in the same piston, the 
proper small clearance in a cold engine 
combined with the proper wider clear- 
ance in the hot engine. 


Portable Shoe-Polishing Machine 
een use in the home or by the shoe 

repairer, a shoe-shining machine need 
not particularly be portable. For use in 
the shoe-shine parlor, on the other hand, 
it must be possible for the operator to 
earry it with him in his rounds from 
chair to chair; for it is not to be sup- 
posed that the business would support 
the capital investment that would be in- 
volved in the installation of a separate 
machine at each chair. 

Our German correspondent, in speak- 
ing of the shoe-shine parlor, adds the 


words “as it is known in North and 
South America, Spain, and numerous 
other lands.” We infer from this that 


it is.not very well known in Germany. 
Nevertheless, a German manufacturer 
of electrical goods has added to his line 
the shoe-polisher which we illustrate— 
perhaps, if not for domestic trade, with 
an eye to export. The motor is carried 
in the box, and plugged into the light 
socket nearest the point of use. It is of 
moderate power, runs at 400 revolutions 
per minute, and attends in handsome 
style to the business of shoe-polishing 
for which it is designed. 


Automatic Telephone Pad 
y HEN this telephone pad is not in 

use it out of sight beneath 
the bottom of the telephone. By press- 
ing the button at the side, it is shot out 
for use. The pad is pushed by hand 
heneath the telephone after use. It is 
housed in a disk about one-half inch 
thick that hugs the bottom of the instru- 
ment snugly by means of three small 
clamps. 


rests 


The Stringless Tobacco-Pouch 
Ppp the novelties of the season is 
a tobacco pouch that has no strings 


or chains to untie or pull. The small 
metal guide for the tobacco, when not 
in use pushes back in the slide and 


closes it securely. The pouch is said to 
keep tobacco moist and to prevent much 
of the spilling which is so common when 
filling a pipe from pouches of the more 
conventional models. 


The Surface of Liquid Steel 

OME rather interesting theories have 
J been promulgated regarding the con- 
ditions which prevail at the surface of 
liquid steel, but one of the most plausi- 
ble ones was made public recently by a 


British metallurgist in an address be- 
fore a British technical society. He 


dismissed the phenomena connected with 
the surface and dealt with the question 
as to why liquid steel at a temperature 
of 1600 degrees Centigrade was able to 
preserve its surface unoxidized. 

The authority pointed out that this 
was specially noticeable in steel as it 
flowed from the furnace into the ladle. 
He had previously suggested that the 
obvious explanation was that the vapor 
of the steel formed a protecting medium, 
but there was some objection to this 
theory. He therefore decided to carry 

















A handy electric polisher for the shoe- 
. shine artist 


out some experiments. He had noticed 
that sparks were given off the metal 
when it was being poured and also that 
floating above the stream was a green- 
ish fume. He found this to consist of 
minute spheres which on analysis proved 
to be all magnetie oxide of iron. It was 
not easy to get pure samples of this 
fume because of the impurities in the 
surrounding atmosphere, but he did suc- 
ceed in getting some samples and made 
observations on a complex alloy contain- 
ing other metals than iron. 

He found, as he had anticipated, that 
if the analysis of this vapor was recalcu- 
lated on an oxygen-free basis, it differed 
in no marked degree from the original 

















Telephone memo pad that is out of 
the way when not in use 


steel as regards chemical constitution. 
Taking a metal containing manganese, 
nickel and chromium, he found that 
ratio of the steel from the fume recalcu- 
lated to the original steel was manganese, 
1 to 3; the chromium, 1 to 1.25; and the 
nickel, 1 to 0.67, which proved that the 
fume really did represent the condensed 
vapor of the and contained 
of the metal in the original steel. So 
far as surface tension was concerned, 
he would like to know, he said, of some 
way of measuring accurately the surface 
tension of liquid steel, because so far as 
he knew, surface tension was the one real 
possibility of measuring the. quality of 
solid. 


the 


steel some 


steel as a 


A Handy Valve-Lifter 

A® every automobilist knows who has 

ever made a serious effort to do his 
own repair work, one of the meanest 
jobs is that of putting in the valves and 
taking them out. Numerous alleged 
valve-lifters have been offered, but we 
have not, until the present moment, seen 
one that the amateur could with 
sufficient facility to justify him in com- 


use 


paring his work with that of the pro- 
fessional. The one illustrated, however, 
seems perhaps to fill the need. It is, in 


construction, a parallel-jaw pliers—with 
one reservation. Its parallel sides sep- 
arate on compression of the handle, and 
move together as the handles are meved 
apart; hence its extreme adaptation for 
the valve-lifting operation. Moreover, 
there is a very neat little lock which 
takes hold automatically when the jaws 
have achieved their widest separation, 
and frees thereby both hands for other 

















Valve lifting is reduced to its simplest 
terms with this modification of the 
parallel-jaw pliers 

















{ sanitary cuspidor that eliminates 


duties that hat of tv n the lift n 
place; und which, in spite of its very 
positive action, Is very easily tripped for 
elease again, The instrument ! cle 
na small size for the flivver, and in a 
larger model that serves for pr lly 
iny other car with poppet valves « on 


ventional L-head design 


A Greenhouse Tool 


TINIE curious implement illustrated is 
I especially designed for use in green 
houses ind tnieny flowel boxes ne 
plants It eonsists of an eig!l n 
handle and two interchanveuble blades 
with a universal joint at the end of the 
handle, making it possible tf diust the 
ndle t ny ang! n few seconds 


The Light That Lights Itself 


N° MEROUS mean ve been tried 
A out for disc 


wairging the functions 
of the lamp-lightet lin f 1 mos 
cities the quaint firure witli his ft ! 
no longer tramps the pavements in his 
round from lamp-post to lamp-post A 
French concern has just put ¢« rather 
clever semi-automatic device for uti 


ing the pressure of the gas in the pipes 
in connection with the 
tinguishing of the burners 


line burns con 








with an independent feed 

tinually, ensuring that the lighting and 
extinguishing of the main burner shall 
depend only upon the presence or ab 
sence of a flow of gi When the gas is 
not flowing, it accumulates, in one type 
of the device. until it reaches a certain 

a. | 











lighter for street gas- 
lamps 


The automatic 


very nasty part of the cleaner’s job 
ressure, the time that will be required 
this being the time during which it 
s desired that the light remain out. ‘n 
nother type, the gus is cut off at the 
source and rned into the mains again 
vhen il nation is desired In either 
event, ‘ ressure of the gas operates 


very clever cut-in and cut-out float 

















The garden tool for use in tight 


corners 
In the first-named type, provision is 
ide for extinguishing the light at the 
proper time by accumulating a small 
fraction of the gas that flows, until the 


necessary pressure is again built up 


ind, as in the lighting operation, it is 


he time necessary for this that is reg 
ilated so as to give the desired interval 
The regulating device is small and com 
ct, being enclosed entirely in the sheet 
etal evlinder shown below the burner 


n our photograph. 


Bumper for Noisy Doors 


per genes silencer 
i est ways for tak 


is one of the new 


ing the noise and 
slam out of doors. It in reality is a 
bumper A solid strip of rubber has 
holes provided in each end, these in turn 


slip over the knobs of the door, keeping 


it in place ready for the door slammer 
For offices, hospitals, nurseries, this 
should be a means of quieting a noisy 
door For ventilation purposes it keeps 


the door closed providing a 


draft of air 


partly yet 


slight 


Non-Sinkable Barge of Balsa 
Wood 


eee SINKADBLE barge has recently 
A 


been built by Captain Whitelow of 
San Francisco from balsa wood, which 
is more buoyant than’ cork. It is 


equipped with two gasoline engines 


which drive the barge and operate the 
winches used in salvage work The 
balsa wood was obtained from life pre- 
servers purchased from the Government. 


These life preservers were fastened to- 


gether and filled in between with pitch 
for the purpose of holding them firmly 
together In order to make the barge 
still more buoyant 3S air tanks have 


heen placed at various points throughout 
the holes in the 
deck, which self-baler, and a 
large hole down through the center of 
the deck for lifting sunken objects, a 
chain being down through this 
hole and operated by a winch, just as 
though it located outboard. 


barge. There are three 


act as a 


passed 


were 
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A Sanitary Cuspidor 

cuspidor has a heavy 
with a coil to hold a 
receptacle, The latter is 
waterproof paper which 


sunitary 


rE uHIs 
| metal base 
waterproof 
made of heavy 


un be replaced and burned. 


Doctoring Sick Cylinders 


Y the use of this automobile hone, 
B evlinders can be resized and honed 
in the engine without taking down the 
motor. This means that the work of 
reassembling is saved which means a 
suving of much time. 


The device is electrically operated. 
rhe stones used in the hone do the work 
than other re-boring or re- 


The abrasive of the 


nuch better 


grinding 


processes, 


hone is very fine and even resulting in 
a smooth finish to the eyvlinder, The 
stones are eight inches and bridge the 


piston travel, grinding 
down first the unworn ends of the eylin 
length 
travel, 
disap- 


entire area. ofl 


der walls, the entire 
ring 


taper 


then honing 


traces ot 


scoring, 


and 


until all 
and out-of-roundness 
pear. 


A Separate Road for Trucks 

NONNECTICUT is attacking the prob- 
C lem of motor-traflic: congestion from 
a new angle in its plans for the enlarge 
ment of the Boston Post Road between 
Bridgeport and the New York line. In- 
stead of widening the existing roadway, 
an altogether new and separate right-of- 


wiuy will be graded and paved; pas 
senger traffic will be confined to the old 
road, and trucks will be required to use 
the new one. The cost of the new road 
will be about a million and a half, and 


much greater advantage is expected from 
the separation of the traffic in this fash- 
ion than could be got from accommodat- 
ing a highway to it. The dis- 
crepancy in speed between the truck and 


single 

















Rubber bumper that takes the noise 
out of slamming doors 


the passenger car will be less felt; and 
at the same time either road will in 
emergency be available as a detour for 
the other. Incidentally, recent experi 
ences impel us to the pious hope that, in 
the absence of passenger cars to act as 


pilots for them, the trucks will be driven 
to the use of proper head and tail lights. 
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Handy tool that rebores and hones 
engine cylinders 


Muffler Should Be Taken Apart 

PART of the chassis that is often 
i overlooked in the overhauiing and 
that has material influence on the 
power output of the motor is the device 
for muffling the sound of 
haust. The internal construction of muf 
flers varies widely, some consisting only 


one 


used the ex 


of simple chambers connected together 
to form a labyrinth for the gas passage 
and reduce the noise by breaking up the 
volume and allowing the gas to expand 
before it the air, to 
plicated having a number 
of baffle plates or partition walls pierced 


reaches more com- 


forms large 


with numerous small holes. The most 
effective and silent type of muffler Is 
generally the one that will give trouble 


first. 
the 


It is important, therefore, to take 
muffler and clean out all ae 
cumulations of soot or burnt oil that 
may clog up the Mufflers 
are easily taken apart, usually being held 
together by long through-bolts in 
forms where the muffler 
number of cylindrical shells of varying 


apart 


gus passages. 


those 


consists of a 


diameter held between east end plates 
used to support the shell. Even in forms 
where a large number of chambers are 


provided these being adjacent, the muf 
fler is held together by bolts or by be 


ing assembled on a central member, 
usually a continuation of the exhaust 
pipe. After the muffler is taken apart 


all carbon and burnt residue should be 
scraped off and all the parts of the muf- 
fler thoroughly cleaned with kerosene 
before assembling. It is also well to go 
over all the break up 
the gas with a sharp punch or fine taper 
reamer to make sure that these have not 
heen reduced to less diameter than they 
should be by accumulations of burnt oil 
or carbon. 


holes designed to 

















Barge of balsa wood used for wrecking 


purposes in San Francisco Bay 
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The latest style of metal-spraying 
pistol 


Recent Advances in Metal 
Spraying 

\ Ji are informed that the past few 
months haye seen notable improve- 
ents in the metal-spraying 
It is now possible to melt lead, 
ne, tin, aluminum = and for 
spraying without the use of concentrated 
yvgen, and to carry out the spraying 
with no other agents than acetylene and 
Hence it is no longer 
transport the he: flask. 
interesting achievement is 
spraying a coating 
nsisting of quartz and glass. More re- 
ently still he has found it possible to 
ke coatings of glass-and-metal mix- 
which extraordi- 
ry resistance to chemical action of all 
Numerous glazes and 

ivy be substituted for the glass. 
Perhaps the most important of all the 
recent advances, however, consists in the 
bility to spray a coating of stainless 
over a ordinary, and 
mere statement is 
eall for 


Schoop 
CESS, 


copper 


compressed air. 
necessary to 
Another 


success in 


ivy 
= hoop’s 
tures—coutings have 


arts. enamels 


base of 
This 


Suggestive as to 


steel 
cheaper, metal, 
“Oo extremely 


10 interpretative comment. 
The Voiciphone 


peuggte children talk badly by 
ing into contact with other 


com- 


careless 


lkers, perhaps from indifferent homes. 
rhey get so used to hearing themselves 
ilk that they do not notice the defects 


n pronunciation, ete., which, however, 
re very marked and noted by others. 
Habits of bad talk stick to them for 


ife and handicap them in the future. It 
eccurred to a London 
f he could the 


themselves as others 


schoolmaster that 

little hear 
heard them they 
might, for sheer shame, try and improve 
their Ile invented the 
phone, which is quite a simple piece of 
apparatus and been used with 


make ones 


speech. voici- 


has 

















“Mowing” the face is brought up from 
slang to reality by this electrical razor 





on the end of the cylinder. 
spondent 
shaves himself with this razor, and does 
it well: 
testimonial. 


SCIENTIFIC 


beneficial effect. It consists of a mouth- 
piece from which two tubes lead, one to 
each ear. The wearers when they speak 
into it hear their voice so magnified that 
all the defects are much exaggerated ; 
and as little extraneous sound is heard, 
all the attention is devoted and concen- 
trated on the voice being heard. The 
dropped “H,” for instance, is very notice- 


able; and slurred sounds stand out 
prominently. It is said that a lesson of 
30 minutes a day with the voiciphone 


correct 
argument, 


has speech in 


in- 


done more to 
than months of 
struction and punishment. 


schools 


Menace of Auto Tubes as Life 
Preservers 

HE passage of an ordinance to forbid 
the use of motor inner tubes for use 

as beach life buoys by the city of 
Hermosa Beach, Calif., calls poignant 
attention to the fact that such “life pre- 
servers” are in reality dangerous decoys, 
The California beach city maintains 
a corps of fifteen life guards who have 
entered so many complaints against the 
in the surf that the 
ordinance forbidding their use is the re- 


use of motor tubes 


sult. Several drownings, and near 
drownings, have been attributed to their 
use, Salt water decomposes the rub- 
ber, it is said, and at the critical mo- 
ment the bather finds that he is at sea 


AMERICAN 


A Cam-Action Tire-Carrier 

MONG the interesting inventions 

which we have to chronicle this 
month is a tire-carrier developed by Dr. 
J. C. Jones, of Brookline, Mass. From 
the circular central disk radiate three 
arms, each terminating in a jaw of the 
proper width to hold firmly two tires on 
their rims. Of these arms, the two 
lower ones, one of which is clearly seen 
in the photograph, while the second is 
largely hidden by the operator's left 
hand, are fixed; the upper one has con- 
travel up and down, being 
driven by the cam lever which is grasped 


siderable 


in the operator's right hand. The cam 
is clearly seen on the face of the disk, 
and it will be realized from its shape 
that at first the arm moves up quite 
rapidly and easily, but that toward the 
end of its course it travels much more 
slowly and can be driven home with 


considerable force. 
The tires are hung on the jaw of this 
movable arm, and the cam is depressed 


until the rims come into contact with 
the fixed jaws of the lower arms. When 
this occurs the cam lever is well down, 
and locking is now in order. The holes 
in the little lug on the cam lever fall 
over one or another of the holes in the 


lower part of the disk, along the edge; 
and a padlock is through and 
snapped, holding the entire device in the 


passed 
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Teaching children to speak correctly by making them listen to their 
own mistakes 


upon his own resources—in many in- 
stances even unable to swim. In certain 
instances have ventured far 
from shore buoyed by such improvised 
floats, only to have the tubes collapse, 
leaving them to drown, or be saved by 
the life guards. Another danger to such 
use of the tubes is pointed out in that 
many bathers go into the surf resting on 
the inflated rubbers in such a manner 
that they are easily dislodged by heavy 
waves. The great buoyancy of the 
tubes is said to be responsible for this. 
When this occurs the bather is usually 
violently ducked. The tube has 
been known to burst when the bather 
grasps it, tearing away the rubber which 
has been rendered fragile by the action 


bathers 


also 


of salt water. The use of motor tubes 
at all the western beaches has become 
quite general this season, and the 


warning is a 


The Rotary Razor 

N ingenious novelty from England is 

4 an electric safety-razor that oper- 
ates in the style of a lawn-mower. The 
blades are rotated within the sheath by 
an infinitesimal motor; and the current 
is cut on and off by pressing the button 
Our 
the inventor 


Hermosa timely one, 


corre- 


assures us that 


which ought to be_ sufficient 


able 
by means of 
guns. 
a size that they would fit*into the can- 
non. 


tightest position to which the operator’s 
strength is able to jam it. It now be- 
clear that, with the very tight 
bearing that can be got between the face 
of* the jaws and the face of the rim, 
exact correspondence or extreme tight- 
ness between the lips of the jaw and the 
the rim is not the 
tires are held in their place by friction 
from inside, and not by the grip of the 
jaws, as such. There is, however, a 
slight projection in the middle of the 
jaw which makes it possible to carry a 
single tire without wabbling, when this 


is desired. 


comes 


edges of necessary ; 


Planting Trees with Guns 


N the estate of the Duke of Atholl 
at Dunkeld, Scotland, there’ is 


shown to the visitor a rocky crag which, 


in many places, is quite leafy with the 


foliage of trees. This crag is called 


Craigybarns, and some years ago it was 
destitute of 
the 
quite impossible for any man to climb 
to the upper parts, vet it was wished to 
plant trees in the rock crevices. 
posal was made that the seeds of suit- 


vegetation. Owing to 
the rock face it 


any 


steepness of was 


A pro- 


trees should be shot onto the crag 
two small muzzle-loading 
Tin canisters were made of such 
the seeds 


These were filled with 
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Novel tire carrier that grips the spare 

rims through cam action 
of the trees and the covers then 
place. The canisters, with gunpowder, 
were loaded into the cannon and these 
then trained on the crag. When 
the canisters hit the rock they burst into 
pieces and the scattered in 
all directions. Many of the seeds simply 
fell to the ground, but a considerable 
number found their way into the rock 
crevices. In course of time these seeds 
grew up into trees, so that now the one- 
time bare rock is clothed with abundant 
vegetation, 


put in 


were 


seeds were 


Safety in Handling Gasoline 


ania the danger from shipping 
gasoline is often exaggerated, it is 
that, in the fire from 
causes or of mere sp .rks_ that 
harmless under ordinary cir- 
cumstances, the 
gasoline tank may be a 
treme added danger. Among the 
hazards is that of collision on the road 
between a tank-truck and another ve- 
hicle. At such a collision in Kansas 
City recently, the faucets of the tank 
received the blow, with the result that 
250 gallons of gasoline were sprayed 
upon the Fortunately, nobody 
dropped a lighted match or a cigarette. 
A recently designed safety for 
truck-tanks is aimed at hazards of this 
The valve is placed between the 
tank and the faucet; and the plunger- 
rod carrying the poppet valve of the 
faucet push-rod for the emer- 
geney valve. The ball point of the one 
works in the socket head of the other. 
When the faucet is operated the emer- 
gency valve opens, and when the faucet 


true 
other 
would be 


presence of 


barrel or the 
of ex- 
direct 


gasoline 


source 


street. 


valve 


sort. 


acts as 


is turned off the valve closes. More- 
over, if the faucet is broken off or in 
any other way inoperative the valve 


closes automatically ; the closed position 

















Safety valve for gasoline feed-lines 
that checks the flow when the faucet 
is damaged 

















Improving the tone of violins with a specially prepared wooden insert 


ts natural one ind it has to be held 
open b open faucet 
W thi valve ‘ ! p safety 
device I ct cked 
open hile <4 ne = We g ered 
nd idents have urred ere 
contents i he I ( Ce! 
lited througl he fauce | this 
fit et ‘ Tw | ( } 
of el ke rie | n l 
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A New Prize Offer 


2 ‘ ntere ) ders t 
eum that the American Society for 


eP n n of ¢ ‘ \ “ 
Ma Avenue I i , 
Stree ew York, N.Y ering 2 
‘ ‘ STM) } ey ey h 
\ ‘ \ UNCONSCIOUS a ( r 

ee] nd swine to he izhtered, be 
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Mounting a Motor on Springs 


"ig DIT for principle of motor 
4 mountin 


don behalf of 


new 


is claime 


he Ger 1 inventor who has planted 
his motor on s stand through springs, 
Hust ed. The springs re t lated 
from above nd helow by nuts, so that 
ny desired adjustment of tension m 
In Tt is claimed ‘that \ h this 
mounting, the belt drive can be used 
in many place where h n here 
tofore been available and that the 
length of the be!t n iV be materially re 
duced The vibrations and irregulari 
ties of running which would be caused 
by the endeavor, under ordinary condi 
tions of motor-mounting, to use a belt 
with such a wide spread as the one 


illustrated, are said to be cor ipletely 


taken up by the spring suspension, so 
that the driven shaft runs quietly and 


smoothly, 

















The inventor of this spring suspension 
calls it “an easy chair for the motor” 





Tone Producer for String 


Instruments 

TONE producer designed to improve 
A nd increase the tonal quality of all 
| string instruments hus just been 
nvented It consists of specially pre 
| ed wood s onstructed that it con 
Ss with the shape of the instrument 

n ch s be used In recent 
eal ere have been numerous at- 
1 ‘ irt of makers of musical 
nstr ents reproduce the tonal qual 


ound in the creations of the masters 
None has been wholly successful, though 
the nearest approach to that end is 
ed | he inventors of the tone pro 

er, which brings the glow of life into 
the violil according to the famous 
violinists who have tried and now use it. 
The tone producer is inserted under the 

p of e violin after it has been 
opened, as shown in the accompanying 

stl on. The top of the violin is 
then replaced and the increased volume 

nd sweetness of tone is immediate. 
The tone producer is scientifically con- 
! ed after extensive experiments in 
ters of acoustics and effects on dif- 
ferent woods, 

It was found that use of the device 
in violins in recording laboratories or 
phonograph record making concerns 
made it possible to produce a record that 


advantage the 
tone producer 
found 
piano or 


brought out to the best 
violin The 
enlarged been 
tonal qualities to a 


player-piano, 


the 
has to give 


the same 


The Charles A. Coffin Foundation 


B* action of its Board of Directors, 
the General Electric Company 


fund of $400,000 to be known 


has 


set aside a 


is the “Charles A, Coffin Foundation,” 
the income from which, amounting to 
approximately $20,000 per year, will be 
available for eneouraging and reward 


ing service in the electrical field, within 
and without the company’s organization. 
Prizes will be paid from the fund to the 
company’s employes, recognition will be 
extended to lighting, power and railroad 
improvement in 
fellowships will be 


companies for service 
and in technique, and 
awarded to graduate students, and funds 
will 
and 


will 


for research work be established at 


technical schools colleges, 

The foundation 
administered by a foundation 
appointed by the board. This 
tee, within the limits of the 


for which the foundation 


and 
committee 


he controlled 


commit- 
purposes 
is created, will 
power to change the conditions ap 
the distribution of the fund 


have 


plic able to 


and the amounts for each particular 
purpose, 

Each year prizes will be awarded for 
the most signal contributions by em- 


Electric Company 
its efficiency or 
All 


executive 


ployes of the General 
toward the increase of 


electrical art. em- 


progress in the 
ployes of the company, 
departments, 
superintendents, district office 


except 
officers, heads of works 
managers, 
managers, ilar 
eligible for such prizes. In 
representation 


and sir executives, are 


works where 
been 


employes’ has 


adopted, such representatives will co- 
operate with the prize committee in 
awarding prizes in such works. 


A gold known as the 


medal, to be 
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“Charles <A. Coffin Medal,” will be 
awarded annually to that public utility 
operating company within the United 
States which, during the year, has made 
the contribution towards in- 
creasing advantages of the use of 
and power for the con- 
well-being of the public 
and the benefit of the industry. The 
company receiving the will also 
receive $1,000 for its Employes’ Benefit 
fund. A similar award will 
the electric transportation 


greatest 
the 

light 
and 


electrie 


venience 
medal 


or similar 
be made in 
field. 

I ve 
annually for fellowships to graduates of 
American technical 
who, by the character of their work, and 
recommendation of the faculty of 
they studied, 
could with advantage continue their re 
work here or abroad; or 
some portion or all of the fund 

further the work, at 
the 
United 
fellowships 


thousand dollars is to be awarded 


colleges and schools, 
on the 


the institution where are 


search either 
may be 
research 
technical 
The fields in 
and funds for 
awarded are 


used to 


ny of colleges or schools 
in the 


which 


States, 


these 


reseurch works are to be 


electricity, physics and physical chem- 


istry. 


A committee appointed by the founda- 


tion committee will award such fellow 
ships and funds for research work, with 
the advice and cooperation of the Na 
tional Aendemy of Sciences, the Amer 
ican Institute of Electrical Engineers, 
and the Society for the Promotion of 


Engineering Kducation. 


A Cigar-Lighter for the 
Chauffeur 


months ago we 


Sows cigar- 
h lighter as 


took the 


our text in an editorial 
setting forth the large number of en 
cumbrances which adorn the dashboard 


of the modern automobile, and the utter 


dispensability of the majority of these 
Our intent in this dlatribe was not to 
attack the cigar-lighter, the clock, or the 
barometer as such; but merely to sug 
gest that they were being given a con 
sideration to which they were not en- 
titled. There is no particular limit to 
the comfort or the luxury of modern 
motoring, and there is no particular 


comfort or this 
fifteenth in- 
the 
greater 


driver 


decrying this 
The addition of a 
without doubt gives 
modicum of 
the 


sense in 
luxury. 
strument 
that 
luxury than is 
with but 14 gadgets at his dis- 
posal, But we would rather have the 
presence of a large variety of non-essen- 
the dash regarded as a matter 
interest—of undoubt- 
not of such im- 
as to be worth a whole page of 
at current advertising 
Nevertheless, we must plead guilty to 


ear 
possesses it a 
enjoyed by 


assorted 


tials on 
of minor 
but 


interest 
edly, paramount 
portance 


ecstas) rates. 


the soft impeachment put forward by 
the manufacturer of the cigar-lighter 
that was indirectly responsible for our 
little editorial of July last. He said 
that he would wager the writer of said 
editorial was not a smoker; and he was 
right. Perhaps he is right in his feeling 

















A sure-fire spark may be got from 
this dashboard cigar-lighter, no mat- 
ter what the speed of car and wind 
that gives 
a distorted 


this circumstance necessarily 
viewpoint. On the 
have indicated above, we 
prepared to concede the in 
smoker would feel in the 
cigar lighter; and as a measure of that 
concession, we are picturing the instru 


hand, as we 


are quite 


terest which a 


ment herewith. It will be seen to be 
admirable in finish, and very handy in 
use. It pulls out to the extent of sey 


wire, and withdraws into its 
And it takes 
a spark out of 


eral Teet of 
little hole when 
no special motion to get 
it; the spark happens automatically by 


released. 


virtue of the wire’s being extended to its 
full travel. Surely one who does want 
to smoke in the driver’s seat could find 


starting the fire than 


lighter. 


no handier way of 
is afforded hy this 
A Better Electric Flat-Iron 
ee appliances present ti 
the inventor a field but little nar 
rower than industrial machinery: and a 
invention for the 
far larger potential market 


successful household 
possesses il 
than any device addressed solely to the 
manufacturer ean. A sample of 
the extent to which it is possible to im 
prove upon the traditional way of doing 
things in the domestic establishment is 
afforded by the electric iron pictured 
herewith, which is the invention of Al 
bertine Ruelland. In the first place, the 
sharp edge which makes a crease down 
the fabric being ironed, is done away) 
with; all the corners and edges of this 
iron are rounded off. In the bargain, 
the handle is adjustable, and can be set 


ever 


and secured at any angle whatever to 
the body, thereby giving much easier 


attack upon difficult corners of elaborate 
garments. One trick of considerable 
utility consists in setting up the iron in 
a semi-vertical position, as shown in our 
second photograph, and drawing deli- 
cate fabrics over it with the hands. It 
is possible in this way to iron things 
that could not otherwise be ironed save 
with a special implement. It will be 
noted that the stand on which the iron is 
set while idle comprises means for hold 
ing it in this position. 




















Electric iron with several novel conveniences 





other 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Field of Applied Chemistry 


Conducted by ISMAR GINSBERG, Chemical Engineer 





Deterioration of Stored Cement 


YHE United States Bureau of Mines 
| has been investigating the causes for 
and the circumstances surrounding the 
deterioration of cement in storage and 
in transportation. It was determined 

lusively that deterioration of ce- 
wnt stored in bulk is less than in bags, 
owing to the smaller area exposed. The 
cement absorbs moisture at its surface 
only, the interior mass being unaffected. 
When cement is shipped in bulk a tight 
osed car must be used, and the cement 
must be protected from moisture during 
louding, shipping and unloading. It 
should be used preferably immediately 
after unloading. Shipping in bulk pos- 
sesses the additional advantage of elimi- 
nuting the use of bags. 


Bentonite in Recovery of 
Newsprint 

N important problem in the paper 
A industry is the conservation of sup- 
plies of wood used in the manufacture 
of newsprint. One method of effecting 
conservation is to reuse old news- 
it in the manufacture of the paper. 
This would not offer any great difficulty 
ill if it were not for the fact that 
newsprint, printed with carbon black 
nk, is difficult to free from the fine par- 
ticles of carbon after the paper has been 
beaten in the collanders. It is claimed 
the mineral bentonite, to which 
h attention has been given in the re- 
cent past, has the property of facilitat- 
ng the removal of the carbon so that 
the reworked pulp can be used in the 
inufacture of paper of suitable color. 
Old newsprint is first treated with caus- 
tic soda and soda ash, which loosens up 
the carbon black. The real difficulty in 
the removal of this impurity has been 
encountered at this point, for it has been 
ound impossible to wash these fine par- 
ticles out of the pulpy mass without 
osing a considerable portion of the pulp 
tself. Finely ground bentonite is added 
ind due to its extreme fineness and 
large surface area, it passes through any 
ordinary filter that retains the pulp, 
carrying with it the fine carbon particles. 


New Swedish Alloy 

NEW Swedish alloy, whose name, 
g “Dizigold,” seems to indicate that 
t is a sort of imitation gold, has been 
introduced on the market. This alloy is 
made from aluminum and copper, and 
contams a maximum of 90 per cent of 
the latter metal. The alloy is claimed 
to have the lustre and color of gold and 
can be used in the manufacture of cheap 
jewelry, and serves as a good substitute 
for German silver. The alloy is said to 
possess the hardness and the stability of 
steel, and resists acids and alkalies per- 
fectly. 


Preventing Coal From Igniting 
Spontaneously 

ILES of coal are always subject to 

the danger of spontaneous ignition, 
lue to the fact that the heat generated 
within the mass as a result of slow 
oxidation has not the chance of escaping 
and of being dissipated. As the heat 
builds up, the oxidation becomes more 
ripid and the coal finally bursts into 
flimes. As ships that use coal for the 
generation of steam, must store large 
quantities of the fuel in their holds, and 
as the chance of the heat being dissi- 


‘ 


pated in the enclosed confines of the 
coal bunkers is much less than when the 
coal is stored in the open, the danger 
of spontaneous combustion is accentu- 
ated, and to be sure it often happens 
that the coal does actually catch fire in 
the hold. An English inventor has de- 
vised a plan of preventing this happen- 
ing by distributing through the coal a 
substance which is capable of absorbing 
the oxygen, responsible for the spon- 
taneous combustion. Once this is re- 
moved the danger of ignition is past. 
Such a substance is ordinary iron or iron 
alloy, whose rusting removes the danger- 
ous oxygen. Some suitable rust-promot- 
ing substance is also used in contact 
with the iron which is in the form of 
thin sheets. For further details, see 
British Patent No. 183,109. 


Cocaine Antidote 
HE Pharmazeutische Zeitung, 
page 682, recommends the intraven- 
ous injection of two cubie centimeters of 
a 10 per cent solution of chloride of cal- 
cium as an antidote in cocaine poisoning. 


1922 


Making Sulfuric Acid 
HE conversion of sulfur dioxide (sul- 
furous acid) into sulfurie acid is 
accelerated when salt solutions, for ex- 
ample, iron sulfate solution, are added. 
The Bureau of Mines has used this 
phenomenon to accelerate the solution 
of copper silicate in sulfurous acid. Iron 
sulfite is oxidized to iron sulfate by air 
or oxygen. The iron sulfate then reacts 
with sulfurous acid to form sulfuric 
acid, which dissolves the copper com- 

pound much more readily. 


Sour Milk Bread 


OUR milk bread, a Southern deli- 
S cacy, a product of the negro 
“mammy,” has always been made by the 
rule-of-thumb method. The negro 
“mammy” was able to tell by instinct 
just how much of the sour milk and the 
soda to add so as to obtain a good 
product. But the skill of manipulation 
and the refinement of taste required to 
do this is fast becoming a lost art, and 
the ordinary housewife or baker, for 
that matter, cannot hope to obtain good 
results on first trial. For there are no 
two sour milks that are alike and each 
one requires a certain amount of soda 
for neutralization, which can only be 
determined by exact chemical analysis 
if not by instinct. 

However, certain investigations, made 
at the laboratories of the George Pea- 
body College for Teachers, has rendered 
it possible for any one, no matter how 
inexperienced he or she may be, to make 
these famous Southern biscuits. Just 
the correct amount of soda must be 
added; for too much soda makes the 
bread alkaline in taste and yellow in 
color, while too little gives it a sour 
taste and makes it heavy. The use of 
alizarin paper solves the problem, for 
when a color change is noted in the 
paper when a drop of the heated but- 
termilk is placed thereon, the addition 
of soda is stopped. 


Fungus Stains on Lumber 


HERE is a minute plant, which en- 
ters the cells of wood, producing a 
bad stain and doing millions of dollars 
worth of damage each year. The United 
States Department of Agriculture is do- 


ing considerable work to devise methods 
of combating this waste. The stains 
appear in the lumber sometimes as soon 
as 48 hours after it is cut and begin 
their penetration into the cells of the 
wood by means of tiny threads. The 
plant feeds upon the wood and thus 
grows in size. These plants have been 
known to lie dormant in the wood for 
seven years and then, when conditions 
become more favorable to their growth, 
to revive and send out more of the little 
threads through the wood, staining it 
yellow, blue, green or red. 


New Medication for Toothache 

CCORDING to the American Journal 
A of Pharmacy, a bad toothache may 
be relieved quickly by means of a mix- 
ture of equal parts of benzyl alcohol 
and chloroform. A few drops of the 
mixture are placed on a piece of ab- 
sorbent cotton and the saturated ma- 
terial is inserted into the tooth cavity. 
The action of the medicament is almost 
instantaneous, and lasts for quite a long 
time, which is not the case with any 
other medicament with the exception of 
cocaine. Benzyl alcohol has been known 
for a good many years as a very effective 
local anaesthetic. 


Preventing Spontaneous 
Combustion 

” a recent issue of Machinery further 

proof of the advisability of accurate 
measurements rather than guesses was 
presented. In one large plant an elec- 
trical thermometer system has been in- 
stalled in order to detect any increase 
of temperature in the coal storage pile. 
The various thermometers are connected 
with an indicator in the engineer's office. 
Two hundred and fifty degrees was 
taken as a safe internal temperature for 
the pile. Portable receptacles for the 
thermo-couples were made of one-inch 
wrought iron pipe, which were welded 
and pointed, and the exposed end fitted 
with self-closing cap. The thermo- 
couples can be placed in the desired re- 
ceptacles, which are numbered to cor- 
respond with the switches in the engi- 
neer’s office. The system is effective in 
noting any dangerous increase in temper- 
ature in time to take suitable measures. 


Vanadium Compounds in Medicine 
UE to the similarity between the 
properties of the metal vanadium 

and those of the metals, arsenic, anti- 

mony and bismuth, it is not surprising 
to find that the vanadium compounds 
are capable of being used for medical 
purposes. The simple vanadates have 
been applied in anaemia, tuberculous in- 
fections and other chronic diseases with 
little or no success, but vanadie acid 
has, however, been recognized as an 
efficient antiseptic in skin diseases. The 
use of vanadium compounds of more 
complex structure in the treatment of 
syphilitic diseases is also described in 
the Journal of the Society of Chemical 
Industry, 1922, page 373R. 


A New Oleo-Resin, Nauli Gum 


HE tree, from which this gum is de- 

rived, grows in the Solomon Islands. 
It is pale yellow in color, fairly soft and 
has a strong odor of aniseed. The so- 
ealled gum contains no gummy constit- 
uents at all and yields about 10 per 
cent of a pale yellow volatile oil, which 


might be utilized as a source of anethole 
or as a substitute for anise oil. For 
further details see Bulletin, Imp. Inst., 
XIX, 4, page 1921. 


Zine Ore Discovered in New 
Zealand 
N important been 
made in New Zealand in the fiord 
country of Southland. A _ deposit of 
franklinite, the zine ore, which is the 
same ore that is mined in such large 
quantities in the State of New Jersey, 
has been identified by governmental of 
ficials. The possibility of using this ore 
commercially has not yet been worked 
out.—IJnd. Austr., June 8, 1922. 


discovery has 


Ammonium Bicarbonate as a 
Fertilizer 

MMONIUM sulfate manufacture 

involves the use of sulfuric acid. 
This adds to the cost of the fertilizer, 
but does not introduce any new fertiliz- 
ing value in the product, merely serving 
to increase the acidity of the soil. <Aec- 
cordingly, it has been suggested in Ger- 
many that sulfate of ammonia be re- 
placed by ammonium carbonate, the pro- 
duction of which requires only ammonia, 
water and carbon dioxide, the latter be- 
ing only a cheap by-product. It is sug- 
gested that the cost of this product will 
be small in comparison with the = sul- 
fate. Certain tests with the new fer- 
tilizer, made by the Oldenburg Board of 
Agriculture, have given favorable results 
beth on sandy and on acid moorland 


soils, 


Glycerine Cement 

CCORDING to the Allg. Oel und 
d Fett Ztg., 1922, number 34, the best 
glycerine-litharge cement is made in the 
following manner. A half liter of con- 
centrated glycerine, which does not, 
however, have to be chemically pure, is 
mixed with five kilograms of well-dried 
and finely levigated litharge. The mix- 
ture solidifies into a solid mass within 
20 to 30 minutes. The cement is so hard 
that it can be removed only by being 
chopped out with a chisel. It is resist- 
ant to water, acids, mild and even caus- 
tic alkalies, chlorine, alcohol vapors and 
ethereal oils, and it may be used to good 
advantage on wood, stone, glass, porce- 
lain, metals and other similar materials, 
as well as in cementing glass to metal. 
Before the cement is applied, the sur- 
face of the materials are smeared with 
a little viscous crude glycerine. 


Alcohol From Acorns 

ECENT reports have appeared in the 

technical press to the effect that 
alcohol can be made from acorns. Shelled 
acorns contain about 40 per cent of 
starch, which can be readily saccharified 
and then converted into alcohol. The 
alcohol can then be used as a motor fuel. 
Up to the present time no industrial use 
has been made of acorns. 


New Uses for Zirconium 

HE silicon compound and the carbide 

of zirconium is recommended as a 
valuable substitute for the diamond in 
the cutting of glass. The oxide canbe 
used to good advantage as a substitute 
for bismuth nitrate or carbonate in X- 
ray therapy, due to the non-poisonous 
character of the zirconium salt.—Mining 
and Metallurgy. 
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Storage Batteries That Are Out of the 
Ordinary 

’ storage 


1D i} to the wide use of 
. mobile starting systems and for radio, it is not 


surprising to find new types of storage batteries being 


developed at this time, 


batteries for auto 


First of all, we have a new type of storage battery 
for radio broadcasting purposes which makes use of a 


This 
radio 


solid electrolyte in order to make it non-spillable. 
feature will be immediately appreciated by every 
novice who has been unfortunate enough to spill acid 
Another interesting feature 
bet ween 


on a carpet or on clothes, 


is the total absence of the usual 
The elimination of the separators reduces 


separators 
the plates, 
the internal resistance to a minimum. In this battery 
the “grid’—the metal mesh into which is pressed the 
“active material,” forming the “plate’—has a double 
reinforced construction, This construction adds 25 to 
30 per cent more actual metal per square inch, accord 
consequently, just 
This 


makes 


ing to the designer. The plate is, 
that rugged and 


reinforced 


much more does not buckle. 


electrolyte, 
Due to the fact, 


strength, plus the solid 


the use of separators unnecessary 


however, that the secondary reinforcing mesh in the 
grid does not come to the surface of the plate, there is 
actually more active surface per square inch of plate 
area. In the case of the large storage battery intended 


for heating the filaments of vacuum tubes, this results 
in a battery 25 to 30 per cent smaller and, consequently, 
easier to handle than any other radio battery of equal 
rating. 

The “B” storage battery of this same type, intended 
for the plate circuit of the usual vacuum tube hookup, 
is even more unusual and interesting. It is most com 
seven inches long 
battery 
The 


notable feature is its noiselessness of operation 


only four inches square by 
scarcely larger 


It hus no glass jars to break, no liquid to leak. 


pact 
than a large-sized dry cell “B” 


most 


This last point is an important one, for much of the 


noises attributed to atmosphe ric electricity or static 
can be traced to a leaky or faulty “B” battery. 
Then there is another type of novel storage battery 


which is shown in the second illustration. The nega 
tive plates of this battery are so arranged as to provide 
orifices into which the cylindrical positive plates are 
There are no separators to impede free cir 


All of the exposed area is free 


received, 
culation in this orifice. 
for the electrolyte to work upon and produce the chem 
ical changes necessary in a storage battery. At the 
sume time these positive pencils are held securely at 
the top in the plate, forming the assembly of the grid, 
in such a manner as to provide a rigid support. The 
column of lead of which the neck of the pencil is com- 
posed is solid at this point, and of sufficient weight to 
resist the mechanical strain due both to vibration and 
the chemical action of the cell itself. Held securely in 
this tapered socket at the top and prevented from en 
with the negative surface by an in 
they cannot 
separators are entirely 


gaging in contact 
ring at the bottom, possibly be 
abol 


from sep 


sulating 
short circuited; and yet 
This distinct advantage of freedom 
arators at once assures to this battery longer life than 
is possible in any form of battery where separators are 


ished 


used. 
In addition, the design of 
themselves are of 


this battery is such that 


the elements greater weight, con- 
taining more lead than batteries of the ordinary form, 
thus contributing to longer life and more rugged quali- 
Ties, 

The fact that the 
allows for unrestricted action of the electrolyte means 
that this battery rapid 
and ability to stand up under stress and strain sufficient 
These advantages 


surface area of the new battery 


possesses recuperative power 
to cause an ordinary battery to fail 
of surface area and circulation allow for more rapid 
charging of the cell, and consequently a greater ratio 
of discharge without any resultant harm to the battery. 

Another decided advantage is the fact that if several 
of the charged pencils, which can be readily carried in 
the tool kit, are carried along, the motorist is at all 
practically a spare battery; for, 
failure of the generator to charge, 


times supplied with 
should there be any 
all that would be necessary to do would be to disen 
rage one or two of the discharged pencils in the cell 
and introduce the charged ones in their place, and the 
motorist would then have sufficient current for ignition 


to get home. 


Radio-Frequency Amplifiers 

NCTENTIFIC Paper No. 449 of the Bureau of Stand- 
S ards describes the construction of a radio-frequency 
amplifier which uses the transformer coupling method. 

Radio-frequency amplification consists in the ampli- 
fication of the received radio-frequency current before 
it is detected. By the use of radio-frequency amplifi- 
cation and a coil antenna, a signal which is very feeble 
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Novel types of “A” and “B” batteries for radio work, 
which use solid electrolyte and have no separators 
between the plates 
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Parts of a storage battery in which the positive 

plates have the form of renewable pencils, which 

may be replaced one at a time as replacement be- 
comes necessary 

















A study in electric lamp relativity: The giant 10- 
kilowatt and 30-kilowatt lamps and the usual 25-watt 
electric light 


FEBRUARY, 192% 


can be made loud enough to be heard throughout a 
large room. 

Three methods are described by which the electron 
tubes may he coupled together so as to give radi 
frequency amplification ; resistance coupling, tuned-pla'e 
coupling, and transformer coupling, the latter having 
been found most satisfactory. 

In order to operate well, the radio-frequency amp 
fier should have a transformer designed so that it will 
have small capacities in the windings as well as Ix 
tween the windings, and in connecting the transformer 
in the amplifier circuit care must be taken to have : 
connecting leads as short as possible. 

It has been found that either “air-core” or iron-core 
transformers may be used for coupling the output of 
one tube to the input of the next tube. The air-core 
transformer gives more amplification per stage, but is 
responsive to only a narrow band of frequencies owing 
to the low effective resistance of the windings; tl. 
iron-core type, giving as much per stag 
allows amplification much broader band 
frequencies. 

A special type of air-core transformer, 
respond to signals on wave lengths from 600 to 
meters, is described. The coils of the transformer were 
wound in the form of a flat doughnut, the wire being 
wound in a manner similar to that of the open or 
basket type of coil winding. They are wound con- 
tinuously from the inside to the outside. Two of the 
coils constitute an air-core transformer, one coil being 
connected in the plate circuit of one tube and the 
other being connected to the grid circuit of the sueceed- 
ing tube. It is found that when the primary and se 
ondary transformers are placed about one-half inch 
apart, the transformer gives best amplification at 600 
meters; and when the coils are placed close together, 
the amplifier operates best at 1000 meters. This is 
due to the increase of the capacity between the coils 
when placed adjacent. An amplifier having three 
Stages of radio-frequency, two stages of audio-frequenc) 
amplification, and a detector tube may be constructed 
as described in this paper. The complete paper ma 
be obtained from the Superintendent of Documents, 
Government Printing Oflice, Washington, D. C., at five 


while not 
over a 


which will 
10m) 


cents per copy. 


Increasing the Wear Resistance of Sole 
Leather 

HE resistance to wear of sole leather may be in 

creased 25 per cent by a special process which con 
sists of covering the entire surface of the sole with 
stitches which are looped and locked near the center 
of the sole. The stitching is done with a wood fib« 
thread thoroughly saturated with wax and from ex 
periments conducted by the Bureau of Standards in 
which the wear of specially treated soles of this kind 
was determined, it would appear that the increase in 
durability is proportional to the amount of fiber ma 
terial added to the sole. 


Giant Electric Lamps 
30,000-WATT incandescent lamp, having a capacit 
of about 60,000 candlepower, the largest lamp of 

its kind ever manufactured, was shown publicly fo: 
the first time at a recent convention of the Illuminating 
Engineering Society at Swampscott, Mass. 

This monster lamp was developed and constructed a‘ 
the National Lamp Works of the General Electric Con 
pany at Cleveland, Ohio, primarily for motion picturs 
studio use. Its wattage is 1200 times larger than thx 
average household lamp, and the electric power re 
quired to operate three such lamps would be sufficient! 
to operate the average trolley car. 

This lamp has a bulb 12 inches in diameter and 18! 
inches high. The light which it produces is equal to 
the combined light from 2400 electric lamps of the siz 
commonly used in the home. The filament is made of 
tungsten wire, one-tenth inch in diameter and 938 inches 
long, constructed in four coils. This wire, if drawn 
into filament wire of the size used in the 25-watt house 
hold lamp, would supply filaments for 55,000 suc! 
lamps. 

Thirteen of these lamps have been made for a motion 
picture studio in Schenectady, N. Y., where it is claimed 
the light from these lamps is equal to or the nearest that 
has yet come to sunlight. It is claimed the advantage 
of the incandescent over the are lamp is the absence of 
the flicker caused by the carbon filaments and the softer 
tone of light rays. With the carbon are lamps, th« 
light is more of a ghastly white and does not bring 
out the color tones so much desired in motion picture 
production. 

These lights are gas filled. They are lighted from a 
120-volt, 250-ampere circuit. Consuming 30 kilowatts. 
the cost to operate such a lamp, with electric current 
figured at 10 cents per kilowatt hour, would be $3 per 
hour. 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M.S. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 





Eliminating Spring Shackles 
revuils chassis improvements of a new motor bus in- 
| clude a new type of spring suspension, the object of 
which is to eliminate pneumatic tires because of their 
first their high renewal and the hazard of 
blowing when the bus is running. The new design of 
spring suspension permits the use of solid cushion tires 


without in the least impairing the easy riding qualities 


cost, cost, 


of the bus. 

The principle of the new spring suspension is that 
the ends of the springs instead of being attached to the 
frame by the usual metal spring shackles, are imbedded 
rubber blocks held under pressure in housings which 
are in turn attached to the frame, as illustrated here- 
with, The rear springs are somewhat 


il 


record shows that during these identical runs over the 
sume stretch of road, the rubber spring blocks rode 
smoother than pneumatic tires. While the object has 
been ‘to give riding qualities equal to pneumatic tires 
without the cost of such tires, it was observed that, as 
a matter of fact, in the vehicle tested, the riding quali- 
ties are actually improved by the use of the less expen- 
sive tire and the rubber spring block equipment. 


Advantages of the Chain Drive 
UCH has been written and a great deal more could 
the engineering advantages of chain 
and sprocket drive for motor trucks. Summed up, all 
of this discussion centers about the incontrovertible fact 


4 be said on 


and new adjustments made. It requires many parts 
and much expensive labor, and is impracticable except 
for a permanent change. 

Reliability is always an asset of the very highest 
order in any kind of machinery, particularly in con- 
nection with transportation. No piece of machinery 
was ever built that could not and occasionally did not 
break or fail in some way. The advantage of the chain 
drive in this particular is that being always visible and 
condition need never be a subject for 
warning is always given of any 


accessible, its 
conjecture. Ample 
malady. 

When the chains eventually do wear beyond a condi- 
tion of safety, they give both visible and audible warn- 
ing of their condition long before a replacement be- 

comes absolutely imperative. Chains 





differently secured from the front springs 
as they take the driving thrust forward 
backward. 

of the 


and 


Details rear spring suspension 


are shown. The ends of the two upper 
leaves are riveted to two metal liners 
cupped out to fit the rubber block. The 


shape of the liner is such that there is no 
slipping of the spring end in the block, 
hut any displacement of the spring—up, 
down or endwise—is taken up in the rub- 
ber block without surface friction or re- 
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which have worn out of pitch, or sprockets 
which have become hooked, will cause ua 
clicking noise and the chain will be seen 
to run on and off the sprocket teeth with 
a jerk instead of smoothly. With this 
warning the owner may proceed to renew 
the worn parts at his leisure, as the chain 
will run without doing any damage what- 
ever for days and even weeks after the 
condition is first manifested. 

With a shaft drive, no such warning is 
ordinarily given, and the result of wear 
is nearly always breakage without notice, 








sulting wear. This arrangement allows 
the use of the Hotchkiss drive as usual. 
On the front springs no metal liner is 
necessary as the endwise movement and 
thrust of the springs are negligible. 
Many advantages are claimed for this construction. 
No lubrication is required. The upkeep is much less, 
since no grease cups and no grease or oil are required, 
The frame is insulated 
transmitted from the 
improving the riding qualities of the 
vehicle. There is no friction between surfaces, conse- 
quently no wear, looseness or rattle. The rubber tends 
to compensate for twisting action between the spring 
nd the frame. Side and end thrust are taken up with- 
out metal-to-metal contact. There is horizontal 
otion of axle, because springs elongate from the mid- 
die toward both ends. This lessens the steering effort 
and prevents unnecessary brake action. 


und no cleansing is necessary. 


from many shocks ordinarily 


springs, thus 


less 


Outstanding features of the new scheme for suspending the ends of the springs 


in rubber blocks, without shackles 


that the rolling contact of the chain with the sprocket 
consumes less power and is less affected by different 
conditions under which it works than other forms of 
drive. The unsprung weight of a chain-driven truck is 
less than that of a shaft-driven one, and hence there is 
less impact. on the road and less resultant reaction on 
the chassis itself. The chain drive is more flexible 
than a gear drive and the road clearance is better. 
These are simple propositions, easily comprehended and 
appreciated. 

However, there are practical considerations apart 
from the mechanical efficiency, weight and road clear- 
ance of the chain drive that deserve much emphasis. 
The ease with which gear-ratio changes can be effected 


usually too late to mend the difficulty in 
time to prevent damage to other parts, In 
an inclosed drive the only inkling usually 
given of imminent failure comes after it is too late to 
remedy the condition in time to effect a cheap repair. 

When a part does break or wear out on the ehain 
drive, repair is a matter of a few minutes where it 
may be days in the case of the gear drive. With the 
chain drive, on the contrary, the broken or damaged 
part may be replaced in a few minutes, without jacking 
up the truck or enlisting outside aid. 

In a well known American chain drive a number of 
exclusive features have been incorporated which raise 
it out of the class of older types. For one thing, chain 
reductions are moderate; this. permits both. front and 
rear sprockets to be large. The radius reds push di 
rectly on the frame instead of on the jack-shaft, thus 
avoiding shocks on the ends of the jack- 





Crystallization of the frame, steering gear 
“rts and other members, due to vibration 
ransmitted by shackles of the older type, 
The tendency of nuts and 
is decreased. The life of 


reduced. 


rivets to loosen 


e tires is increased. The construction 
oes away with shackles, spring eyes, 
bushings, hardened and ground - steel 
shackle pins, grease cups, shackle bolts 
nd nuts. Two or more main leaves of 
he spring can be made to bear in the 
rubber, thus giving added strength. 


Spring construction is simplified, since no 
wrapped eve is required, Cost of assembly 
nd replacement is also less than with 
spring shackles. 

Test runs of 20,000 miles indicate that 
the rubber blocks will stand up for 25,000 


liles without renewal. The eight blocks 





shaft which so frequently result in spring- 
ing the shaft on the other chain drives. 
Durability is greatly enhaneed not only 
by using liberal of chains, but by 
having the front sprockets case-hardened. 


sizes 


Busses as Trolley Feeders 
; pw fact that he may 

from a car line is not causing the com- 
muter as much inconvenience as formerly 
Electric railways in their desire better to 
serve patrons are installing motor busses 
for the convenience of riders living in see- 
tions not adjacent to car lines, and many 
a commuter now finds it possible to step 
from his porch into a waiting motor bus 
and be whirled away to the nearest trans- 
fer point on an electric line. Electric 
railways are rapidly turning to the motor 
bus as an economical means for extending 


reside blocks 











can be removed by two men in an hour 
and renewed at a nominal 

To show visually the comparative rid- 
ing qualities of the rubber spring block with cushion 
with pneumatic 


cost. 


tires and the usual spring shackles 
tires, an instrument is used which records graphically 
the vibrations transmitted to the. frame from the 
A needle moves up and down over a traveling 
record, the extent of the traveling of the needle 
heing determined by the severity of the shock trans- 
mitted to the frame. Careful study of an actual record 
was made while two trucks were traveling on the. same 
tretch of smooth gravel road, one being equipped with 
he special rubber spring blocks, standard wheels and 
cushion tires, and the other with the usual spring 
hackles and pneumatic tires. This record shows that 
over the same stretches of road the rubber spring blocks 
not only reduce the severity of the shocks to a marked 
shorten their duration. Briefly the 


wheels, 


degree, but also 


Bringing commuters to the interurban line from their scattered homes by bus— 
a demonstration that the bus is not always the enemy of the trolley 


is an advantage enjoyed by the chain-driven truck 
owner which in certain cases is extremely important. 
lor example, a contractor may find on some hauling 
jobs that he encounters smooth, hard roads with mod- 
erate grades. Common sense dictates a moderate re- 
duction, permitting and economy. The 
same contractor may take a job of hauling under very 
different conditions with the same truck, however, in 
which the roads are soft or hilly or both, where he 
will need a lower gear-ratio. With a chain-driven 
truck the change is accomplished by changing the front 
sprockets and adding or taking out a few chain links. 


good speed 


Nothing else is disturbed, the parts affected are en- 
tirely accessible and the time required is negligible. 


With a worm or internal-gear drive, however, the en- 
tire driving unit must be tatsen down, new gears fitted 


and better serving the publie. 
Numerous well known traction companies 
have added motor bus equipment in recent months and 
indications are the electric lines ultimately will become 
large users of? the gasoline carrier. 

Railways in a number of cities have purchased 
the establishing of feeder lines and initial 
experiments have proved so successful that many roads 
after giving thorough trial have decided to 
increase their bus equipment greatly. The bus offers 
an excellent cross-town transportation medium and is 
far less costly than equipment necessary for the opera- 
tion of electric cars. The Milwaukee Electric Railway 
and Light Company is a large user of The 
company has 18 busses as illustrated in service and 9 
more on order which will be put on the road within the 
next few weeks. Three of the company’s busses are in 
interurban service between Milwaukee and Waukesha, 


service 


busses for 


the bus a 


busses. 
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The Heavens in February, 1923 


The Debt of Twentieth Century Astronomy to the Nineteenth Century 


in, in these columns, we have 


J told the story of the 
hy > . f 


cinuting as these are, if we 


latest advances made 


present day Fas 


think of noth 


til) ing else we n grave danger of believing 
4 | Meonscious if not deliberately—that 
f is to our «et ‘ [wer es that we owe most of our 
present knowles nd of forgetting the equally great 
en WI! went before the It 1 vy rep us there 
re, to spend u few moments in revie ng some ex 
unples which show how vet far wrong such a conclu 


sion would be 
astronomy in which the 


knowledge is half a century 


There are branches ol 


reater part of our present 


old, and recent work has dealt mainly with improve 


ments in the wecuracy or the enience of the older 


methods, rather thun with fundamentally new 


example, the observing and cataloging of 


+} 


lor 


ies 


bodies in the sky is still 


he positions of ie he ivenly 


sort of instruments as in the 


done with much the same 


nineteent 


and by 


1 century, 
The 
gradually, 


the only con 


middle of the 


very similar methods precision of 


the measures has been though 


not greatly, improved: but 
has been the application 
This 


easurement of the 


spicuous novelty 


of photography. has revolutionized 


the n relative positions 


of stars neither too close to- 


which ar 


gether nor too far apart in the sky; but 


if we want to know how far a star is 
from the equator, or how far the com 
ponents of a close double star are from 


still use methods that are 
old, 


inything 


one another, we 
because these 


that 


n principle a century 


ure still as good as more 


recent ingenuity has devised. 


Putting the Planets in Their Places 


come to the calculations by 


When we 


comets 


which the orbits of planets and 
h 


are worked out from the observations, and 


the future motions of these bodies are 
then predicted, we find a similar situa 
fon. The main principles of the deter 


mination of orbits have been known for 


i century, and only minor improvements, 


in the interest of rapidity or precision, 
remained to be made The theory of the 
including the 
mutual attrac 


itest triumph in the 


motions of the planets 


effects of their 


complex 


tion—achieved its gre 

discovery of Neptune, 76 years ago 
Though various refinements have since 
been introduced, certain “hard cases” 
cleared up, and more accurate tables con 


piled, no great event occurred until Ein At 11 o'clock: 

, ‘ li o'clock: 
tein, in our own day, led us to a new At 10% oc 
re ts a se Basa At 10 o'clock : 
and broader way of thinking—and even 


this change, fundamental as it is in all 


physical philosophy, demands no 


our 

modification of the mathematical or 

numerical methods bs which we solve practical prob- 
lems. Our predecessors of the last century could do 


these things as well as we 


There are other fields, such as 


and physic il 


of the com- 
the 


the study 


wesition, temperature conditions of 
l | 


heavenly bodies, in which our whole knowledge de- 
pends upon the principle of spectroscopy, the laws of 
radiation, and other advances of physical science that 
have been made only in the last generation or two. 


In these matters the earlier astronomers were debarred 
but nevertheless they showed 


they 


from competing with us; 
insight into 
to attack. 


an extraordinary such problems as 


had any chance at all 
The Yard-Stick of the Stars 

measurement or estimation 

have 


Take, for example, the 
of the distances of the 
been this field 


whether in the devising of new 


tars. Great advances 
century 


attack, in 


made in during the present 
methods of 
convenience of observation, or in the 
and one often thinks of this 
modern topic. Yet the astron 


ago had already a sound idea of the 


the accuracy and 


accumulation of results; 
as distinctly a great 


omers of a century 


probable distances of the stars, and of the ways in 
which these micht be measured. 
Newton, who was the first to prove that the stars, 


Feb. 6 


Feb. 21 


By Professor Henry Norris Russell, Ph.D. 


no orbital motion around the sun, must 
their own light, 
distance of 


since they show 


be at great distances and must shine by 


made a most ingenious calculation of the 


Sirius, based on the fact that it appeared to the eye 
to be fainter than Jupiter. He was able to calculate, 
roughly, what fraction of the whole light of the sun 
Jupiter caught and reflected, and hence at what dis- 
tunce the sun itself would look as bright as Jupiter 
does to us, The distance at which the sun would look 
s bright as Sirius must be still greater, and Newton 
visely took this as an indication of the order of mag- 


that even this 
100,000) times 


nitude of the distance; thus concluding 
brightest of the stars was something like 
away as the sun—and, by an obvious inference, 


of the fainter stars might be at more than a 


as far 
that many 
million times the sun's distance. 

To measure directly the minute parallaxes of 
their apparent shifts due to the change 
side of its orbit to the other— 


such 
distant objects 


of the earth from one 


was beyond the instrumental power of the seventeenth 







Feb. 14 


At 9% o’clock: March 1 


NIGHT SKY: FEBRUARY AND MARCH 


but early in the nineteenth, 
observers of all 


and eighteenth centuries; 
Wilhelm (one of the 
history) attacked the problem by measuring, with all 
possible care, the right ascensions of some twenty-five 
bright stars in the part of the sky near the north pole. 
By taking pairs of stars on opposite sides of the pole, 
such that the meridian—one the 
pole and the below—within a few minutes of 
one another, all the errors of his 
uneven running of his clock, instability of 
his telescope piers, and so on. He thus secured an 
accuracy that would have been commendable a century 
later. His that the average par- 


Struve greatest 


they crossed above 
other 
he got rid of almost 


apparatus ; 


final conclusion was 


allax of these stars was only about one-fortieth of a 
second of are—which meant that their average dis- 
tance was over 100 light-years, or some five million 


times that which separates the earth and the sun; and 
in the light of our present knowledge we can only say 
that he was just about right. 


Our Nearer Neighbors 
This made it evident that only a few of the nearest 
stars could have parallaxes big enough to measure di- 
rectly, so Struve set himself to consider how such stars 
In his discussion of the subject, 


could he picked out 
written in Latin (then still the 


published in 1887 and 


At 9 o'clock: Mar. 7 
At 814 o'clock: Mar. 15 
At 8 o'clock: Mar. 22 


international language of learned men) he state 
clearly the three principal evidences of nearnesses in 
star, substantially as we still them today. TI! 
first, and most obvious, is apparent brightness. Othe 
things being equal, the nearer a star is, the brighter 
will The second is found in large proper motio 
across the heavens, since here again, the nearer w 
approach to a star the faster it will seem to mov 
The third test applies in the case of double stars whos: 
orbits are known, that tl 
mass of the system is equal to that of the sun, we cu 
get the reali distance between the stars by Kepler 
laws; and then, from their apparent separation, dedu 
their distance from us. Struve had very scanty nume 
ical data on which to go; the available estimates of tl 
relative brightness of the sun and the brightest 
were very poor; nothing at all was known of the re: 
velocities of the stars in their 
Nevertheless, his final conclusion—that the parallax 
of the nearest stars were somewhere between a quarte 
and a half second of arce—has again bet 
confirmed by modern observations. 

Most remarkable of all, Struve gives 
list of 16 stars which, from a combinatic 
of these three tests, seem likely to 
be near neighbors of curs in space. A: 
cording to modern measures, every one of 
these stars is within 50 light-years of tl! 
sun; and half of them are within 20 ligh 
which compared with the gener: 
run of the stars is very near indeed. If 
we allow for the fact that Struve had no 
at his disposal regarding the faints 
those in the far southern sk 
his list was almost complete. 

Within a year or two after this, tlh: 
purallaxes of two sturs were successfull 
measured ; 61 Cygni by Bessel, and Alp! 
Henderson at the Cape. The 


use 


look. 


If we assume, as a guess, 


Stal 


space, or of masse 


most 


years, 


data 


stars, or 


Centauri by 


first of these stars was prominent o1 
Struve’s list: the second would have 


headed it if he had ineluded southen 
stars invisible in Europe, for all three of 


his tests point it out above all others. 


The Planets 


Mercury is a morning star this mont 

-too near the sun to be seen at first, bu 
coming out later, and visible 
the 22nd, when he is nearly 27° from the 
and about 5.40 A. M. Venus 
too, is a morning star, and very bright 
She is farthest west of the sun on the 4t 

nearly 47°, and looks like a half-moon 
in the telescope. She is far south of the 
equator, in Ophiuchus and Sagittarius, an: 
therefore rises rather late, between 4 and 
4.15 A. M.; but 
ceedingly conspicuous. 

Mars is still an evening star, graduall 
drawing closer to the sun, but also coming northward 
so that his hour of setting varies but little, from 9.58 on 
the Ist to 9.49 on the 28th. 

Jupiter is in Libra and comes into quadrature wit! 
the sun on the 7th, so that he crosses the meridian at 
6 A. M. and is observable in the small hours. Satur 
is farther west, in Virgo, about 5° north of the bright 
star Spica, and rises at 10 P. M. in the middle of th: 


best abou 


rises 


sun, 


nevertheless she is ex 


month. 
Uranus is now in Aquarius, too near the sun to lx 


seen. Neptune is in Cancer, and comes into opposition 
on the 6th, at which date he is in 9h. 17m, 17s. R. A 
and 15° 59’ 0” north declination, and is moving 6. 
seconds west ane 31” north per day. There are no con 
venient stars to help in locating him, and an equatoria 
telescope will be required to find him. 

The moon is full at 11 A. M. on the Ist, in he 
last quarter at 4 A. M. on the 8th, new at 2 P. M. on 
the 15th, and in her first quarter at 7 P. M. on the 23rd 
She is nearest the earth on the 4th, and remotest o1 
the 20th. During the month she passes near Neptun: 
on the 1st, Saturn on the morning of the 6th (closely 
an occulation being visible in tropical America), Jupite: 
on the 7th, Venus on the 11th, Mereury on the 13th 
Uranus on the 16th, Mars on the 20th, and Neptune 
early on the morning of March Ist. 
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Recently Patented Inventions 
Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Pertaining to Apparel 

ANIMAL HEAD.—M. LICHTENSTEIN, 
7th Ave., New York, N. Y. The object 
f the invention is to provide an animal 
ead such as is used on fur searfs, boas, 
fur neck-pieces and other fur articles, and 
rranged to provide a strong and durable 





365 


mouth clamp to securely clamp the jaws of 
the animal head on the tail-piece or other 
ortion of the article, and to protect the! 
kin at the under side of the upper jaw 
gainst wearing. 

TIE CLASP.—H. L. DorrmMan and M 
GROSSMAN, 178 Fifth Ave., New York, N. Y. 
The invention aims to provide a tie clasp 


which will serve to effectually retain the tie 
properly 
which clasp will, however, be entirely 
visible, so that the tie will present a neat 
appearance. A further object is to provide | 


applied with respect to the shirt, | 
in- 


| 


a simple device which shall be capable of | 


manufacture at a nominal figure. 








Electrical Devices 
TE STING DEVICE.—G. E. Smiru, 157 
West 78th St., New York, N. Y. The 
vention relates to testing machines, and per-| 





tains more particularly to a device for ascer- having free access to the 


taining the condition of various electrical | 2 
ippliances. The primary object is to pro- 
vide a self-contained portable device par-| 
ticularly adapted for testing motor vehicle 
ecessories, such, for example, as vibrator 
coils, spark plugs, fuses, socket lamps, bells, 
horns and the like. 








ELECTRIC SMOOTHING IR 
risuer, 219 East Capital Street, Washing- 
ton, D. C. The object of this invention is 
to provide an electric iron which has organ- 
ized therewith a quick breaking and non- 
arching switch and operating mechanism 
therefor susceptible of being controlled by 
the person using the iron with the same 
hand which is utilized for manipulating the 
ron, without releasing the iron and without 
the application of a great degree of strength. 


BATTERY POST.—E. A. Mrirrer, 1321 
Foster St., Youngstown, Ohio. This inven- 


tion has for its object to provide a battery 
structure in which the vibration to 
batteries used in commercial fields, 
such as in the automobile industry, are sub- 
ject, will not effect the connection between 
the post and the battery container so as to 
cause leakage. 

BATTERY 
sjush St., Red Wing, 
relates to B batteries adapted for use in 
connection with radio and the like, an ob- 
ject being to provide a construction and 
arrangement of battery box and cover with 
devices in the cover for moving the positive 
and negative terminals of the cells into con- 
tact. <A further object is to provide a bat- 
tery in which the cells can be replaced at 
that the 


post 
which 
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The invention 


BOX.—A. P. 


Minn. 


small cost and by an amateur so 
expense can be reduced to a minimum. (See 
Fig. 1.) 





Of "Interest to to Farmers 


~ PLANTE R.—W. N. 
Avenue, Winnipeg, Canada. 
relates more particularly to that class of 
planters which are manually operated and 
adapted to be forced into the ground and to 


DENIKE, 30 Carman 
The invention 


provide an opening therein in which the seed,| duce a barrel which is liquid tight, 
An-| provided with the usual bung holes for dis- 


|other object is to provide a planter with charging the contents or dispensing the same 


bulb or small plant may be inserted. 


means for planting at a uniform depth, and | 
means for varying and regulating the depth 
of planting. (See Fig. 2.) 


ROAD DRAG.—J. A. Gurrince and J. A. | 


Woop, McLoud, Okla. The object 
invention is to provide a road drag for grad- 
ing and rounding up smoothly roadways, 


| wherein a scraper plate is provided having} 


means at its ends for connection with draft 
animals to travel before and _ behind 
plate, said plate having means for permit- 
ting either or both ends ‘to be lifted. 
further object is to provide simple means 
for advancing the device by a tractor. 

RESTRAINING APPARATUS 
Cortez, address FE. 
Mommouth Ave., Los 


—G. 


Angeles, Calif. 


and operating table especially adapted 


use in connection with pigs. 


| provide a restraining or holding apparatus | 
| which may be employed for safely holding a 


in-| 


pig while being operated upon. 


of the| 


the | 


A} 


M. MeLaughlin, 2643 | 
The | 
|invention relates to a restraining apparatus 
for | 
An object is to | 


The device | after the articles have been placed therein. 


may be readily ‘ajusted for use in connection | 


with pigs of various sizes, 
| operated entirely by one man, 
animal. 


the oper rator | 


3.) 





____ Of General Interest 
PLANT PROTECTOR.—H. C. 
deceased, address Mrs. Mary A. 


Jones, 314 
E. Madison St., Pontiac, Ill. An object of 


JONES, | 


the invention is to provide a simple and in- | 


expensive device that is adapted to be placed 


over a young plant when it has been first! 


transferred to the garden, whereby the plant 
will be protected from excessive temperature 
changes, from heavy rain, 
from attacks of insects; at the same time 
the device will permit of proper watering 
and ventilation and will shade the plant from 
the direct rays of the mid-day sun. 
SECTIONAL METAL SHELVING.—F. 


hail or snow, and | 


J. VINCENT, 501 W. 60th St., Chicago, III. 
Among the objects of the invention is to} 
provide a sectional metal shelving which 


consists of a plurality of interlocking mem- 
bers, which, when assembled, provide a rigid 
construction of any number of sections, 
sections at the top being as rigid in construe- 
tion as the sections at the bottom of the 
device, and the parts being interchangeable. 
METHOD OF MAKING Pr. Et. 
Dour, Whitehouse, Fla. The object of this 
invention is to provide a method of making 
hats more capable of withstanding severe 
usage without impairing their shape. The 
method consists of producing hats from fiber 
by grouping two measured quantities with 
their lengths arranged crosswise to each 
other, joining the quantities at the point of 
intersection, working the strands in a sub- 
stantially circular formation, and maintain- 
ing them by a circular series of stitches. 
STEEL BARREL.—R. Mattv, 539 
Elysian Fields Ave., New Orleans, La. The 
invention has for its object to provide a sec- 
tional or knock-down steel barrel construc- 
tion by which an assembled barrel can be 
readily taken apart and the parts nested one 
within the other for storage or shipment, 
and may be readily connected so as to pro- 





the | 





and may be! VIEWS 


(See Fig. | iF 


/an apparatus for the change of views, 
| signs, 


and 


in the usual way. (See Fig. 4.) 
ANIMATED DOLL.—A. Perrow, P. O. 
Box 808, San Francisco, Calif. The primary 
object of the invention is to provide simple 
and inexpensive means for causing the eyes 
of the doll to be given a more natural and 
life-like appearance when the doll is tilted 
whereby the animation is accentuated. <A 
further object is to provide a means, which 
will be reliable in operation and easy to 
install, for producing a lateral and an open- 
ing and closing movement of the eyes. 
SAFETY RECEPTACLE. B. GROE- 
SCHEL, 125 W. 72nd St., New York, N. Y. 
The invention relates to a protective device 
in the form of a receptacle in which groceries 
or the like may be left at a residence in the 
absence of the owner, without the chance of 
their being removed by an unscrupulous per- 
son. An object is to provide a receptacle 
which may be left open, and may be locked 
and attached to some immovable support 





APPAR: ATUS FOR THE CHANGE OF 


DESIGNS, OR CHARACTERS. 
-P. L. Bovier, 24 Rue de |l’Yvette, Paris, 
rance. This invention has for its object 


de- 
or characters, automatically operat- 
ing under the action of vibrations, shocks or 
jolts, resulting from the running of a ve- 
hicle. The apparatus does not comprise any 
driving spring or mechanism subject to wear 





or requiring maintenance, not any trans- 
mission apt to warp or get out of order; it 
is characterized by the fact that the driving 
parts are constituted of small, supple and | 
resilient stems, such as brush bristles or the 


like. 


SMOKING APPLIANCE. — J. W. 
Mititer, Box 35, Circleville, Ohio. The in- 
vention relates particularly to cigar and 


cigarette holders. An object is to provide a 
holder which will be capable of radial ad- 
justment to firmly grip the end of a cigar or 
cigarette. A further object is to provide : 
holder which will be simple in use, attrac- 
tive in importance, and provided with clamp- 
ing mechanism which will not materially in- 
erease the cost of the holder. 

BOX OPENING DEVICE. — C. S. 
Humpurey, c/o Manhattan Can Company, 
3ush Terminal Building 10, Brooklyn, N. Y. 
The invention contemplates a means of at- 
tachment for the opening device which elim- 
inates the necessity of perforating or other- 
wise forming the cover with an aperture. 
Furthermore the means of attachment which 
consists in forming a plait or fold in the 
eover which receives one extremity of the 
opening device, provides the cover with an 
annular bead with which the fingers may 
ecoact for more readily effecting the removal 
of the cover. 

FOOD PRODUCT.—Martiz Btocu, 147! 
Cebra Ave., Stapleton, S. L, N. Y. It is| 
an object of the invention to produce a food 
product which in a manner takes the place 
of macaroni, noodles or other similar food, 


~ 





which is healthful and nutritious, and 
which may be manufactured and sold in| 
| packages or bulk and then cooked by the} 


consumer. 


The product consists of about’ 


six ounces of concentrated tomatoes, one 


ounce of egg, and fourteen ounces of flour. 

ADVERTISING DEVICE.—A. F. For 
MAN, ¢/o Forman Film Company, 415 
North Chieago Ave., South Milwaukee, Wis. 
Among the objects of this invention is to 
provide an advertising device embodying a 
wheel adapted to carry on the periphery 


thereof, a plurality of pictures or advertise- 
ments and having a mechanism for driving 


the wheel intermittently, and also having 
means for projecting images of the several 


views on a distant sereen or the like. 
RAZOK STROP—H. E. Rex, General 

Delivery, Oroville, Calif. The invention 

refers more particularly to a combination 


strop and razor holder, so arranged that the 
strop may be folded upon itself to form a 
pocket for holding a straight razor, and with 
the folds clamped in such position by the 
handle of the strop that a shaving brush 
may also be co.iveniently carried at the 
closed end of the folds, thus making a con- 
venient package of a razor with the strop 
and brush. 


MOP HOLDER.—E. J. Zirzman, 601 
West 176th St., New York, N. Y. This in- 
vention has for its object to provide a con- 
struction wherein the mop body may be 
easily removed or applied. Another object is 
to provide a mop head in which a sliding or 
pivoted clamping arm is used for holding the 
mop body to the head, together with guiding 
members for guiding the clamping bar as it 
is moved. 

SIGN.—J. P. Fox, c/o 
Company, St. Cloud, Minn. 
the invention is to provide an artistic 
attractive sign which may be easily posi- 
tioned in a conspicuous manner at a retail 
gasolene station, or the like, and which is 
adapted to carry numerals, of sufficient size 
to be easily read, for indicating the retail 
price of gasolene, or other commodities. 

MEANS FOR’ ELIMINATING ER- 
RORS IN BOOKKEEPING AND THE 
LIKE. J. B. De Hoos, 96 Van Beek 
St., Doornfontein, Johannesburg, Transvaal, 
South Africa. According to this invention 
a device is provided by means of which 
various entries in various books, folios and 
the like can be assembled in such a manner 
as to permit of being readily dealt with. 
The essential details of the invention consist 
of a frame and a carrier capable of relative 
movement and means for mounting paper on 
the carrier for giving it a movement in a 
direction transverse to said relative move- 
ment when required. 

BUILDING WALL.—T. J. Brumpack, 
488 North Pacific St., Cape Girardeau, Mo. 
The purpose of the invention is to provide 
a building wall composed of a plurality of 
building units each of which is provided with 
tongues and grooves designed to receive the 
plaster material and to thus firmly secure 
the material to the units and the units to 
each other. A further object is to provide 
building units in conjunction with a con- 
crete wall arranged between the two to pro- 
vide a dead air space for preventing the 


Fox Auto Sign 
The object of 
and 





transmission of moisture. 
HOLDER FOR STROPPING SAFETY 
RAZOR BLADES.—A. F. Iscnuincer, 1 


Ave., Mt. Oliver Station, Pitts- 
The object of the invention is 


Woodlawn 
burgh, Pa. 

















Fig. 1: Box for radio _—-* etc., in- 


vented by A. P. Taber 





Fig. 2: Improved planting tool patented by 
W. N. Denike 








Fig. 3: G. Cortez’ device for restraining pigs | 
during inoculation or other surgical operation | 











Fig. 4: Sectional knock-down steel barrel de- 
signed by R. Mallu 
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Fig. 5: Automatic sprinkler-head check-valve Fig. 6: W. C. Hollowell’s novel device for Fig. 7: Improved scraper for pots and pans, | 
patented by A. S. Curney rendering lard invented by E. M. Hibbler } 
— 
to provide a simple inexpensive and efficient | vide a construction more particularly adapted |sinking at the under side, and provides HOISTING HOOK.—W, C. Carey, U.S 
I . . = . . . > » Pask P 
holder so constructed that the safety-razor|for use in association with the method and | guide eyes for leading the cord inwardly. | Q. 16, Deer Park, La. Among the objects of 
hake on e securely hel thin the holder| appar: or han 7 acking bricks ote ee ea : this invention is to provide a releasing hoist 
See 008 Be Sanaa SOS Soe oe apparatus for handling and stacking bricks.| jeWELRY SETTING.—R. GReenrtexD,| ine hook especially adapted for subeaucc 
during stropping or honing of the blade, and| The base includes side members and end 135 Canal St.. New York. N. Y This in ing hook especially adapted for subaqueous 
. : . om anal S€., ave PK, iN. 1d. S 1l-| piver ¢ orbor work. : , ; 
ean be readily detached from the holder. pieces between the side members, one of ‘ ati o bh for it bject tl provi ion of river and harbor work, and more particu 
. ~ i : - e on as for S objec ie rOVISLO « arly P . 7 . leaaatne a 
DRY MOP HOLDER—C. Havx, Jn.,| said end pieces being adapted to receive the| means whereby a jewel may be fastened in| Wty’ t,8 hoot of the releasing type espe 
1966 University Ave.. New York, N. Y. One| bricks, said side pieces being capable of re- ‘ = a . ae |cially adapted for the placing of mattresses 
JOO Un y Ave., Rm, IN. ZT. . ; place on the setting and released therefrom] ang the like in revetment work 4 | 
of the primary objects of the ntion is| ceiving a carrier or vehicle, and to prevent}; sialic > ort | work. <Another 
I ary t Pomel? : in a very simple manner. Another object! object is the provision of a hoisting hook i 
to provide a receptacle adapted to contain] the same from slipping when the bricks are] pg :  oaneied . aie: “ll . re I é f isting hook in 
I ; | al | resides in the provision of means whereby| which the releasing operation is automati 
dry mops when the latter are not in use,| DelIng stacked, |the support for the jewel is readily adjust-| eaily carried out the hook stripping itself 
and in which the mops muy be cleaned,|; CAMP OVEN.—E. B. PrertyMAN, c/o] able and yet is as secure and firm as the in its releasing movement “il 
closure means being drawn tightly around] Porterville Hardware Co., Porterville, Calif. | usual type of setting. : i 
the mop handle during the cleaning opera-|'The invention relates particularly to a stove a a é : 0 ’ K BROOM HOLDER.—E. Harrman, S8r., 
tion. A further object is to provide means} which is easy to transport, efficient in its I ATI ay AND METH D OF MAI -1171 South Morris Street, Dover, N. J.. The 
upon the interior of the receptacle against} yse by allowing two fires to heat it simul- ING SAME.—A, A. MEYER, 18 West 38th} invention has for its object to provide a 
which the mop is adapted to be beaten to| taneously, and that will at the same time St.. New York, N. Y. The invention has} polder adapted to be applied to a wall or 


dislodge the dust. 

DIVIDER AND 
STRIP.- 
Long Island City, N. Y. The invention re- 
lates to strips for conerete work, particularly 
for Serrazzo coatings and has for an object 
to provide a construction wherein the strip 
may be bent to the desired shape easily and 
then anchored correctly. Another object i 
to provide a strip which will act as a divid 
ing member for dividing concrete work into 
sections and at the same time act as a rein- 

for the section or blocks. 
FOOD CHOPPER.—I. V.. Lentrucn, 339 


Bradford St., Brooklyn, N\. Y. The inven 
tion contemplates a food chopper embodying 


18 


forcement 


a hopper having an inlet and an outlet 
within which the food is held stationary, and 
a grating, shredding, slicing or other cut 
ting element acting upon vegetables, fruits, 
cheese, or other foods of this character. 

further object is to provide a simple and 
inexpensive food chopper with which a 


plurality of interchangeable cutting ele 


ments: may be associated and the parts easily 


clean d. 

AUTOMATIC SPRINKLER HEAD 
CTIIECK.—A, S. Curney, 2240 Lincoln Ave 
Chieago, Ill. This invention relates more 
particularly to a valve which is used in con 


nection with an ordinary fire sprinkler head 
The principal object is to provide a simpl 
and positive means: for shutting off the water 
at the sprinkler head instead of at the source 
of supply, thus stoeppi the flow of water 
and permitting the replacement of a new 
head or the resetting of the old one. (See 
Fig. 5.) 

HANGER.—J. R. Hetpen, 1905 First 
Ave.. N.. Birmingham, Ala. This inventior 
relates to hangers especially adapted for 
supporting articles in elevated position An 
important object is to provice 1 hanger 
having means for supporting irticles in ele 
vated positions md | \ gy menans whereby 
the holdi: means mav be released when ce 
sired to permit the article to be lowered. 

DISPLAY DOLI AND DRESS OUT 
FIT.—&G. SAUM, O73 Westminster Road, 
Brooklyn. N. Y. The invention is especially 
intended for the display of a child's dress. 
The object is attained by providing an outfit 
in which a miniature dressed figure is held 
in the eontainer in juxtaposition to the 
folded dress, the doll's dress correspondit g 
in every respect with the child’s dress, the 
one serving to satisfy the inquirer as to the 
zeneral appearance of the dress as worn. 

DEVICE FOR RENDERING LARD.- 
W. C. Horrowerr, R. F. D. No. 1, Kenly, 
N. (. The object of this invention is to 
provide a device of the above character 
which is adapted to be placed over a re 
ceptacle into which it is intended to store 
the lard being rendered. The device is so 


constructed that it is easy to manipulate for 
rendering lard in a highly efficient and ex- 
peditious manner. (See Fig. 6.) 
BASE.—W. H. Francts, c/o FE. R. Dick, 
Coffeyville, Kans. The invention aims to pro 


REINFORCING 
S. H. Cartxins, 126 Franklin St., 


| prevent the contents of the stove from get- 
ting burnt. This stove need not be partly 
buried in the ground, and may be used for 
baking anything that can be baked in the 
ordinary kitchen stove. 

LADY'S POCKETBOOK. —B. 
BER, 36 East 22nd St., New York, N. Y. 
The object of the invention is to provide a 
lady’s pocketbook arranged to furnish an 
extra commodious compartment for 
ient storage of handkerchiefs and other more 
or less bulky articles. Another object is to 
maintain the general appearance of a pocket- 
book in contra-distinction to a hand bag, 
and to provide a pocketbook which will be 
strong, durable and close folding. 

SCRAPER FOR POTS AND PANS.— 
E. M. Hester, Clarksdale, Miss. The in- 
vention relates particularly to an im- 
plement for use in cleaning pots and pans, 
the object being the provision of an imple- 
having at approximately 
blade .with sharpened and 


more 


one end 


three 


an 


; ment 
flat 


edges 


conven- | 


having at the opposite end a ecup-like serap-| 


ing member provided with three cutting or 
seraping edges, for effective use in the clean- 


ing of pots and pans. (See Fig. 7.) 

DEPRESSIBLE PLATFORM.—H. R. 
SIMPSON, 1005 Mission St., San Francisco, 
Cal Among the objects of the invention is 
to provide a depressible platform for various 
purposes, and especi lly in connection with 
bank vaults, the particular advant ige being 

iat this platform e be handled without 
much foree and that it has spring means 
vhich automatically assist in the platform 
wl this spri I s is rendered inacti 
when the platform n its | ermost posi 
tion. 

FILTER.—M. A. MenKke, 614 Third St., 
N. W., Washington, D. C An obieet of thi 
inventi« is to provide means for holding 
the filter paper away from the surface of 
the funnel so as to enlarge or extend the 
filtering area of the paper and prevent the 
sticking of the paper to the walls of the 
funnel. A further object is to provide a 
longitudinally corrugated wire member for 
supporting and spacing the filter paper from 
the inner walls of the funnel. 

QUOIN.—M. 0. Cooper, 2385 Van Cort- 
landt Ave Brooklyn, N. Y. The invention 
relates to prit ter’s quoins, the principal ob 
ject being to provide a device comprising the 
usual pair of ecoacting members so con- 
structed that the wedge members are posi- 
tively held against accidental slipping or 
relative movement in any direction, so that 
there is no danger of losing one part of the 


quoin and no necessity for matching up the 


various wedge members when it becomes 
necessary to use a quoin., 

OUTSIDE WINDOW SHADE. FE. 
Frace, 111 East 40th St.. New York. N. Y. 
This invention to overcome the 
| difficulties of hanging a window shade at the 
|outside of the window. The patentee pro- 
| vides an arrangement to guide the control- 
ling cord by earrying the cord upwardly at 


‘the outside into the frame head through a 


is designed 


for an object the provision of a simple pat-| the like and to yieldingly receive the handle 


tern and method of making the same where- 
by a person preparing a pattern and drap- 


of a broom suspended. The general object 
is to provide in connection with the holder 


ing a model with a garment to be made of} 9 handle displacing device against which the 


such material as fur can readily and much 
more effectively visualize the harmony and 


STEM- | arrangement of the various parts of the gar- 


|ment as the pattern prepared in accordance 
with this method is draped on the model. 
ADVERTISING DEVICE.—J. L. Cer- 
LANE and D, STEINBERG, 147 Essex St., New 
York, N. Y. The primary object of the in- 
|vention is to provide revolving means mov- 
ling in the presence of illuminating means to 
east shadows of various images upon a re- 
flecting surface in such a manner that the 
images will move relatively to the reflecting 
surface. 


ated by the heat thrown off from the illumi- 
nating means. 





the device that the revolving member is oper- | 
| Street, 


| 


EYEGLASSES.— 


| will 


NOSE PIECE FOR J 
F. G. Procrrer, JRr., Portsmouth, N. H. 
Among the objects is to provide a nose 
piece construction in which a _ bridge of 


greater strength may be had. A further ob 
ject is to provide means whereby the springs 


of the mounting may be protected against 
injury, and at the same time provide for 
adjustment of the spring without removal 


of the guard arm. 
| 
SWING. — A. F. Eycrtesnymer, 101 
South 12th St., Niles, Mich. An object of 
he invention is to provide a child's swing 
of simplified construction which can be pro 
pelled readily by a child to swing. A further 
ect is to provide a swing which ean be 
lily attached to various fixed supports, 
rr instanee a eeiling wall, and which 


Audes no parts which are likely to ocea 
i during the operation 
of the swing, and having means for holding 
against movement laterally of the 


child 


the swir 


direction of its oscillation. 


REFRIGERATOR 
G. G. Perry, c/o C 
Okla. This 
ator cooling 
I of the 
water of the melting 
the interior of the chamber by 
to the cooling 
thus economizing, 
interior of the refrigerator, and 
the provision chamber at a low tem 


D. Brenan and 
I), Behan, Stigler, 
relates to a refriger 
therefor adapted to 
ot 


ice, SO 


Cc 
has. 
invention 
or system 
condensation 


as to refrigerate 


rake use water 


water, in addition action of 
the ice, 
the 
cially 
perature. 

METHOD OF HANDLING 
AND APPARATUS THEREFOR.—W. H. 
Francis, c/o BE. R. Dide, Coffeyville Vitri- 
fied Brick and Tile Co., Cherryville, Kan. 
The invention is primarily intended for use 


espe 


in connection with the handling of bricks, 
but may be readily utilized in handling 
blocks and articles of any character, in such 


a manner that no injury to the same will 
result, as long as these articles lend them- 
selves to a stacking process, and by means of 
which a man of ordinary strength may be 
capable of handling, with facility a large 
number of objects. 


while maintaining | 


| provide a 


and | 


the circulated | 


ARTICLES | 





handle may be moved to assist in the ready 
disengagement of the han@le from the holder. 
WRITING AND STUDYING CHAIR.- 
H. R. Wirkins, Greenville, S. C. The ob 
ject of the invention is to provide a chair 
provided with receptacles for receiving books 
and writing implements, and particular]; 
adapted for se’.ool children. An important 
object is the provision of a shelf supported 
by the arm of the chair and adapted to be 
swung in position for serving as a table for 
writing and also adapted to be swung into 
position where it will not interfere with the 


A further object is to so construct} using of the chair for ordinary purposes. 


CLASP. — W. Fuiscuer, 67 Cortlandt 
New York, N. Y. The invention is 
intended more particularly for embodiment 
in a clasp for a necklace. An object to 
provide a clasp assemblage in which the click 
have increased resiliency to effectively 
hold it in engagement with the bar 
and to effectively apply the spring pressur: 
in holding the click in engagement on the 
body. 
CARBOY CARRIER.—A. J. BrcKker, 
Box 275, Caldwell, N. J. The primary ob 
ject of the invention is to provide a earrier 
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cross 


which may be used by one man to cor 
veniently transport earboys, and a carrier 
which will tightly grip carboys of various 
sizes so that there is no danger of breakag: 


and consequent injury to the carrying work 


man from the burning acid usually cor 
tained in earboys. 

CLASP.—L. JAapner, c/o Myers Com 
pany, 717 Market Street, San Francisco 
Cal. The invention relates to separable 


fastenings for detachably coupling the ends 
necklaces, bracelets or similar articles of 
One of the principal objects is to 
insures a_ positive 


of 
jewelry. 
clasp which 
locking of the interengageable elements. <A 
further object aims to provide a simple clasp 
with means to facilitate ready engagement 


or disengagement of the same. 





Hardware and Tools 


BRACE.—F. M. Brown, Box 503, Wil 
Okla. Among the objects of the inven 
tion is to provide a brace having a chuck 
of greater capacity in a given size than is 
usual. <A further object to provide a 
chuck having adjustable gripping members 
adapted to effectively hold tools of various 
sizes. The device is easy of adjustment, 
simple in construction, and not thoroughly 
practical commercially. 

TORCH.—F. Foreman, 33 St. Mark’s 
Place, Brooklyn, N. Y. The invention re 
lates to self-blowing torches. The primary 
object is to provide means for relieving the 
pressure in the main fuel reservoir without 
causing a discharge of fuel from the wick in 
the wick tube. A further object is to so 
construct this discharge element that it is 


son, 


is 





ia 











rolls 
by I 
\ fu 
may 
type 

i 
STE 
Mide 
tion 
eal 
be ¢ 
draw 
piece 
self 
erim 

d 
the « 


L{ 


Cc 
JET 
Ossit 
eont 
with 
objec 
flow 
extin 
to p 
for a 

pu 
1 tl 
1O al 

DI 
NAC 
An ¢ 
const 
of a 
set t 
oint 
ara 
ited 
conti 

oust 

Al 
Iran 

enti 
whie' 
t boi 
or ¢ 
thro 
Irov! 





; of 
ist 
OUS 
ecu 
spe 
Ses 
her 
in 
iti 
self 


sR., 


‘he 


or 
dle 
Pct 
ler 

he 
dy 
er. 


»b 
tir 


ks 


nt 
el 
be 
or 
to 
he 


La eatestes 


MIE tos 


SS tet 








eS a a 








FEBRUARY, 1923 


odily removable from the wick tube for the 
surpose of cleaning. 


PERMUTATION PADLOCK.—D. W. 
RoHRER, 230 South Cook Ave., Trenton, 
N. J. An object of the invention is to pro- 


ide a permutation padlock in which the use 
of a multiplicity of tumblers is dispensed 

ith. A further object is to provide means 

r changing the combination, and to so 

wustruct the padlock that the locking means 

positively actuated to release the shackle. 

NUT LOCK.—S. C. 
croft, Idaho. The object of the invention is 
the provision of a nut lock comprising a nut 
carried locking key adapted to cooperate 
with a grooved or channeled bolt to effect 
the locking of the nut against rotation on the 

it, the key being mounted upon the nut in 

ch manner as to be yieldingly and releas- 
ily held in locking position and to thus be 
pable of movement to released position to 
ilow of the rotation or removal of the nut. 

CORNER FASTENING FOR BED- 
STEADS.—W. A. Kocu, ¢/o Evansville | 
Metal Bed Company, Evansville, Ind. This | 

vention refers more particularly to corner | 
istenings for metal beds using the ordinary 
ngle side rails whereby the side rails may | 
be reversed and adapted to support either | 
the ordinary box spring bottoms or slats. | 
\n object is to provide a metal fastening 
that shall be simple in construction, positive 

1 action, and which may be used with any | 
form of bed post, either metal or wood. 

ANGLE-CUTTING GUIDE _ FOR) 
LATHES.—G. A. MaGcnuson, c/o Carl A. 
Magnuson, Tiskilwa, Ill. Among the ob- | 
jects of this invention is to provide a simple | 
levice which may be attached to a lathe, 
ind by means of which bevel gears, beve 
rolls, ete., may be readily and accurately cut 
by means of an ordinary round nosed tool. 
\ further object is to provide a device which 
may be readily attached to lathes of existing 
type, or readily removed therefrom. 

HAND TOOL FOR 
STEEL PAIL TOPS.—S. M. JOHNSON, | 
Middlefield, Ohio. An object of the inven- 
tion is to provide a simple hand tool by 
means of which the lugs of a pail cover can 
be crimped under one by one and the cover 
drawn down tight. The tool consists of a 
piece of heavy spring steel doubled upon it- | 
self to form a handle, one end forming a 
crimping jaw for engaging a lug, the other 
nd for engaging and drawing the flange of 
the cover down. 

LOCK.—C. A. Prescorr, 49 San Juan 
Avenue, Victoria, B. C., Canada. An ob- 
ect of this invention is to provide a simple 
lock with a spring held latch operable upon 
the turning of the shank. The lock is so 
constructed that it is easy to install, dur- 
able and efficient in use, and is unlikely to 
get out of order. 

WIRE TWISTER.—S. M. JonnNson, 
Middlefield, Ohio. ‘This invention has for 
its object to provide a simple device for 
twisting the wires which hold the tops of 
candy pails in place. A further object is to 
provide e simple portable hand-operated | 
tool, whichshas simply to be set on the wires 
ff the pail and given a few turns in order 
to twist the wires and hold the top in place. | 











Heating and Lighting 


CONTROLLING DEVICE FOR GAS 
JETS.—J. S. Kraxker, 354 Hunter St., 
Ossining, N. Y. The invention relates to 
controlling devices for burners connected 
with gas jets or gas stoves. The principal 
objeet is to provide means for cutting off the 
flow of fuel to a burner upon the accidental 
extinetion of the flame. Another object is 
to provide a magnetically operative means 
for accomplishing the purpose in view, which 
is purely automatic in its operation, and is 
uv the nature of an attachment applicable 
to any standard fixture. 

DRAFT REGULATOR FOR’ FUR- 
NACES.—C. R. McCottum, Gladston, N. J. 
\n object of the invention is to provide a 
construction wherein the controlling drafts 
of a furnace and of a smoke pipe may be 
set to any desired position from a distant 
wint. Another object is to provide a com- 
saratively small apparatus, electrically oper- 
ited for opening and closing the drafts, and 
controllable from one or more points in a 
ouse, 

ARCH BRICK.—J. H. Dempsey, 4815 
I'ranklin Avenue, Cleveland, Ohio. The in- 
ention relates to a refractory brick or tile 
which is supported upon the areh tubes of 
t boiler fire-box, to form an arch, to control 
or direct the flow of smoke and gases 
through the boiler. A further object is to 





ENZENAUER, Ban-| 


| prising a barrel with a tapered bore and a 
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assembled on the arch tubes, present a 
smooth surface to the fire-box side. 
HEATING STOVE.—H. W. Stever, 519 
Trendley Avenue, East St. Louis, Ill. Among 
the objects of the invention is to provide 
| a stove of simple construction, with means 
for conducting air to the combustion cham- 
ber to mingle with the combustible gases 
therein, whereby practically all the com- 
bustible elements in a fuel charge are util- 
ized in the generation of heat. A further 
| object is to provide means for deflecting the 





| ascending heat current radially. 

OIL BURNER.—J. A. WirxiiaMs, 1940 
East 14th Street, Oakland, Cal. The pri- 
mary object is to provide an oil burner 
| which is simple in construction, inexpensive 
to manufacture, yet embodying certain me- 
chanical principles which enable it to carry 
out its intended use with the greatest ef- 
ficiency, and accomplish results which have 
heretofore been absent in devices of this 
character. 








"Machines and Mechanical Devices _ 


DOOR OPENING APPARATUS.—J. E. 
W. Foca and C. L. Futeuum, Quincy Ele- 


vator Gate Co., Quiney, Ill. The invention | 
relates to an electrically operated door con- | 


trol means to doors for buildings. A _ pur- 
pose is to provide a control means which 
has a plurality of remote switches or but- 
tons placed at different points of convenience 
throughout a building in order to open and 
close the doors of said building. The device 
is capable of handling all types of doors, 
such as folding, sliding, or lifting doors. 
ROTARY MACHINE FOR PRODUC- 
ING POSITIVE COPIES OF NEGATIVE 
CINEMA FILMS. — A. DEBRAYER, 
France. The invention relates to a machine 
for producing a better contact between the 
negative and positive films. The character- 
istic feature of the device consists in causing 


contact is obtained between the two films. 
GAS ENERGY CONTROL FOR FLOW- 
ING OIL OR GAS WELLS.—E. _V.| 


CROWELL, 826 Santa Fe Ave., Los Angeles, | 
The invention relates to a gas energy | 
control for flowing oil or gas wells, and is| 
adapted to utilize in a most efficient manner | 


Calif. 


the gas contained in or present with the | 
oil. An important object is to provide a de- | 
vice which may be installed to provide a 
proper flow of oil by gradually lowering the 
device as the gas energy declines with the 
age of the well. 

STRIPPING MACHINE.—C. M. Moent1, 
325 West Fourth St., New York, N. Y. 
The invention aims to provide a stripping 
machine which will be capable of producing 
such articles as brushes of any type, having 
their bristle elements virtually irfeapable of 
becoming accidentally removed. <A further 
object is the construction of a machine, as 
well as the article of manufacture produced 
thereby, which machine will be practically 
automatic in operation, and extremely sim- 
ple in construction. 

REVERSIBLE-SLIP SUCKER ROD 
SOCKET.—A. H. Nietson, 1631 East First 
St., Tulsa, Okla. Among the objects of the 
invention is to produce a socket rod com- 


slip-body tapered in opposite directions for 
reversible insertion in said bore, the two- 
diameter toothed bores of the slip-body be- 
ing arranged on slight tapers, the means 
which hold the slips from dropping apart 
being loose enough to enable a wider separa- 
tion at the top than at the bottom. 

GRINDING MILL.—J. B. Sepserry, c/o 
The Bossert Corp., Utica, N. Y. This in- 
vention relates to mills for grinding and 
pulverizing material of any character, and 
the purpose is to provide a mill having sta- 
tionary and movable grinding elements 
which coact to effect a thorough grinding 
of grain. It is also a purpose to provide 
grinding elements which are interchange- 
able, and reversible to present new grinding 
surfaces when the other surfaces become 
dulled. 

TRIMMING MACHINE ATTACH- 
MENT.—M. Poerzscu, 91 Overbrook Road, 
Ridgewood, N. J. An object is to provide an 
apparatus for cutting certain parts of fabric 
in order to reduce the thickness thereof and 
thereby produce a design or configuration. 
Parts of the machine may be adjusted to 
cause the cutter to shear the nap at a cer- 


Paris, | 


. res : . intermediate friction disk out of engagement 
the negative and positive films to describe | eas 

. TTRY ; 
FASTENING | an are of a circle, as, by so doing, a perfect | 
}ing force directly from the drive wheel to 
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GUERRERO, P. 206 Salvador Donoso St., Val- 
paraiso, Chile. The invention relates to an 
ink-drawing device comprising a_ tubular 
member carrying a tracer wheel, means for 
| turning the axis of said wheel in different 
positions at approximately right angles, and 
means for displacing said tubular member 
in a plane transverse to its axis. 


VENDING MACHINE.—A. Ztectier, 916 
Norton St., Seranton, Pa. The object of the 
invention is to provide a coin-operated vend- 
ing machine, more particularly adapted for 
the dispensing of fluids, such as gasoline and 
oil, although the device may be employed in 
connection with dispensing any substance, 
and will operate properly under any number 
of combinations of coins, as long as the total 
of the same reaches the required amount. 
| A further object is to provide for the return 
of the coins provided the machine fails to 
operate. 


AUTOMATIC PRINTING AND RE- 
CORDING MECHANISM FOR SCALES. 
—H. Nosre, 122 Pembroke St., Boston, 
Mass. The invention contemplates the pro- 
vision of a mechanism for automatically 
printing on a eard or strip the correct 
weight of the article weighed by the scale, 
jand to cause the same to coincide with the 
| weight indicated by the dial of the scale. 
Another object resides in the provision of 
means for throwing the actuating mechan- 
ism out of operation when the printing 
mechanism has been operated. 


“TRANSMISSION MECHANISM.—E. E. 
COOK, c/o Precision Engine Works, 838 
North Wells St., Chicago, Ill. An object of 
the invention is to provide a transmission 
mechanism of the friction type in which the 
speed of the driven wheel may be varied 
from a maximum forward speed to the re- 
verse through all intermediate speeds, and 
|in which means is provided for throwing the 








with the friction drive wheel and the friction 
driven wheel and for transmitting the driv- 


the driven wheel through direct elutch en- 
gagement. 


MEANS FOR SHAPING AND TEM- 
PERING LEAF SPRINGS.—A. V. Dove- 
LAS, 710 Court St., Pueblo, Col. Among the 
objects of the invention is to provide a 
simple, inexpensive and effective means for 
shaping leaves of leaf-springs as desired and 
for maintaining the leaves in adjusted rela- 
tive positions while immersed in a temper- 
ing fluid. The device may be adjusted for 
use in shaping leaves of various: sizes. 


FRAMING DEVICE.—E. S. Porter, ¢/o 
Precision Machine Company, 317 East 34th 


St., New York, N. Y. The invention re. 
lates to moving picture machines. An ob- 


ject is to provide a framing device which is 
in the nature of a gage registering with the 
film at a point removed from the aperture 
of the projecting machine so as to permit a 
proper framing of the picture without the 
necessity of looking through the aperture, 
and without danger to the operator. The 
device may be readily attached to projecting 
machines in common use. 


SCALE.—G. G. and E. L. Voranp, 48 
Trinity Place, New Rochelle, N. Y. The 
invention pertains more particularly to 
scales of the more sensitive type where ad- 
justments are very minute. Usually two 
mechanisms are provided, one for engaging 
the seale beam and lifting it, the other en- 
gaging the scale bows and pans. The pri- 
mary object of the invention is to so con- 
struct such mechanism that the support for 
the seale beam and the support for the bows 
and pans are operated simultaneously. 


STRING-BEAN CUTTING MACHINE. 
—F. C. Lewis, c/o Ethical Culture School, 
Central Park West and 63rd St., New York, 
N. Y. The general object is to provide a 
machine which is adapted to cut string beans 
into sections of a desirable length in a 
highly efficient manner. The machine is 
adapted to deposit the ends or tips of the 
beans in a separate receptacle from that in 
which the bodies of the cut beans are de- 
posited. 


CANDY -CUTTING MACHINE. — H. 
Ricct, 244 Clement St., San Francisco, 
Calif. The particular object of this inven- 
tion is to provide a machine which is adapted 
to eut a slab of candy into longitudinal slices 
of a desired width and is provided with a 





tain level continuously, or be caused to 
shear the nap at different depths and thereby 
produce different designs. 

INK-LINE-MAKING 
FOR TYPEWRITING 


ATTACHMENT 
MACHINES.—R. 





\rovide a construction of brick which, when 





age of sets of cutting blades which may 
| be selectively used to secure slices of* dif- 
| ferent widths. A further object is to secure | 
a clean cut and to prevent the adhering al 


| the candy to the blades. | 


125 


CALENDER RACK. — J. Sraniey and 
W. H. Carson, West Point, Ga. This in- 
vention relates to ealender racks especially 
adapted for use on picking machines em- 
ployed in textile mills. An important object 
is to provide automatic means whereby the 
ealender rack is rendered inoperative when 
the load or strain on the same exceeds a 
predetermined point. The rack is secured 
in such a way that in the event of a break 
it may be replaced in a short time. 

ATTACHMENT FOR SEWING MA- 
CHINES.—L. Lirsman, 40 E. 12th St., 
New York, N. Y. This invention is particu- 
larly designed for the purpose of manufac- 
turing waistband linings for trousers. The 
invention contemplates an attachment for 
use in connection with a sewing machine 
which comprises a means for folding the 
covering strip and assembling therewith the 
stiffening strip for presenting the same in 
assembled relation to the sewing machine 
mechanism for stitching the same together. 


METAL BENDING MACHINE.—D. T. 
FREDERICKSON and E. L. FAULKNER, Box 
487, Guthrie, Okla. The object of the in- 
vention is to provide a metal bending ma- 
chine which is especially adapted for bend- 
ing reinforcement rods used in eonerete 
structures, which possesses a high degree of 
universality in that it is adaptable to work 
upon various size rods or bars to form them 
to any desired shape, which is of simple and 
durable construction, and does not require 
a skilled operator. 


BORING MACHINE.—J. H. Hamrin, 
Sox 572, Winston-Salem, N. C. An im- 
portant object of the invention is to provide 
a boring tool for sectional bearings having 
attaching means which properly position the 
eutting devices so that as they are passed 
through the work, the same will provide the 
inner face of the bearing with a smooth 
surface. <A further object is to provide a 
boring machine which may be used on an 
internal combustion engine for eutting the 
bearings without dismantling the engine. 


CUTTING MACHINE.—V. GvuarpINo, 
3014 Ocean Avenue Sheepshead Bay, Brook- 
lyn, N. Y. The invention aims to provide 
a device more particularly adapted for use 
in connection with the cutting of blocks of 
frozen cream into slices. A further object is 
to provide a device by means of which the 
handling of the frozen blocks of cream will 
be minimized and a great number of equal 
sized blocks cuts within a given period. 

SEALING MACHINE.—F. E. Rickarp 
and D. R. Rosinson, c/o Faydon Sealing 
Machine Company, 732 Federal Street, Chi- 
eago, Ill. An object of the invention is to 
provide a machine by means of which 
pamphlets, circulars and similar articles may 
be accurately sealed. A further object is to 
provide a machine in which the seals are 
taken one by one from a receptacle, moist- 
ened and applied to the edge of the pam- 
phlet, then bent over and pressed securely, 
means being also provided for preventing the 
delivery of a seal in case there should be 
no pamphlet ready to receive it, and auto- 
matic means for positioning the articles so 
that each article is sealed in substantially 
the same place. 

PUMP.—C. J. Nort, Box 156, Orange 
Cove, Cal. The invention relates more par- 
ticularly to pump head arrangements to be 
used in connection with double plunger 
pumps, in which two plungers work in the 
same cylinder one above the other, in oppo- 
site directions. This device is so con- 
structed that the plungers are acted on by 
rocking beams in which the points support- 
ing the plungers do not reciprocate vertically 
but along a circular curve. Means are also 
provided to convert this curve-like motion 
into a vertical motion before they actuate 
the plungers. 

HAM-BONING DEVICE.—A. Ravporp, 
45 Matilda Avenue, Bronx, N. Y. The ob- 
ject of the invention is to provide a simple 
rotatable machine which may be driven by 
power or hand operated and which may be 
readily adjusted to cut out or remove the 
bone of a ham of any desired size. <A 
further object which may be manually 
actuated and manually adjusted during the 
operation so that the human element or 
judgment is present. 

HOISTING APPARATUS.—Le Roy H. 
KIESLING, 1035 Gates Ave., Brooklyn, N. Y. 
The invention relates to a hoisting appara- 
tus, primarily designed for use with dumb- 
waiters and hand-operated elevators. The 
object is to provide a simple and efficient 
device which has means in conjunction with 
the hoisting wheel for stopping its rotation 

(Continued on page 128) 
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' Bearing Service 


PON dependable, available, economical service has the auto- 
motive industry builded so swiftly and so strongly. 


Motor cars and motor trucks are built as well as the best engineering 

brains of the world can build them. The best raw materials and the 

best component parts go into the best designs that can be evolved. 

And yet the most perfect mechanical device will not run without 
. service; any more than one’s body will function properly without 
attention—without service. 


_— 


When you need a Timken Bearing you get it easily and quickly. 

That is service. That is service that protects the users of Timken 
| Bearings, safeguarding the automotive industry (and the specific 
i manufacturer in the industry whose product you use). 


The Timken Roller Bearing Company now makes available to you 
the most specialized bearing service in the industry. 


. For six and a half years the economical distribution of Timken Bear- 
ings to owners, dealers, and garages has been made through a separate 

company organized for that purpose. Effective January 1, 1923, this 
p organization,consisting of thirty-two main, direct branches,and approxi- 
| mately one thousand authorized disfributors, will be under the direct 
operation of a new company, THE TIMKEN ROLLER BEARING 
SERVICE & SALES COMPANY, with headquarters at Canton, Ohio. 


This far-reaching service, safeguarding the interests of motorists 
everywhere, makes Timken Bearings available within a few minutes, 
in every size, throughout the United States and Canada. 


The Timken Roller Bearing Service & Sales Company will function ‘ r : Si 
as a guarantor to the automotive industry, that the 70,000,000 LEE CE) 
Timken Bearings in use in more than 400 makes of automobiles, TIMKEN 


acct tities | 
trucks, and tractors will be most adequately served. _ 
oe 


The ever-increasing use of Timken Bearings in the industrial field; in 
machine tools; in industrial trucks, tractors, and trailers; in convey- 
ing machinery; in mine cars; in ventilating machinery; in a word, 
“‘wherever there is friction,’”” makes this nation-wide service and sales 
organization a distinct contribution to American industry. 


The Timken Roller Bearing Co 
CANTON, OHIO 


SS 
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Know where to obtain 
Timken Service by the 
sign and trade-mark dis- 


The Timken Roller Bearing Service & Sales Co 


' 

Branches 
Atlanta Chicago Fresno Minneapolis Omaha St. Louis played by 1000 authorized 
Baltimore Cleveland Indianapolis Newark Philadelphia Salt Lake City Timken distributors. 

; Birmingham Dallas Kansas City New Orleans Pittsburgh San Francisco > , a 

t Boston Denver Los Angeles New York Portland Seattle —_ F Roller P se 
Brooklyn Detroit Milwaukee Oklahoma City Richmond Toronto apered ko earings 
Buffalo Winnipeg by the standard package 

in which they are sold. 


} Approximately 1000 Distributors Everywhere 


TIMKEN 


Tapered 
ROLLER BEARINGS 


The Timken Service Cat- 
alog furnishes complete 
information regarding 
Timken Bearings. 
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Machines and Mechanical Devices 


(Continued from page 125) 
when the shaft on which it is loosely mounted 
ceuses to rotate. 


TWISTER.—J. S. BACHMAN, e 
Duck Mills, Rome, Ga. Among the objects 
of the invention is to provide a separator 
for keeping the of yarn di 
vided in the operation of twisting the strands 
into a thread. A further object is to pro- 
vide the combination of the invention 
the mechanically driven rolls of a twister. 

BRAIDING MACHINE ATTACHMENT. 

G. FE. Swan, 121 Lenox Ave., Providence, 
R. I. The general object of the invention 
is to provide means associated with the rub- 
ber strands of braiding machine 
for causing the operation of the means pro 


many strands 


an elastic 


vided for connecting the braiding machine 
to the prime mover to release the former 
from the latter upnon the breaking of the 
rubber bands. (See Fig. 8.) 

JOINT.—R. M. Spencer, Box 376, Roy, 
Mont. The invention relates to a joint, 
such as is commonly employed in connect 
ing a drill and stem, The joint comprises 


a female and a male member connected by 


cooperating threads, the male member having 


an offset formed in its abutting face, and 
the female member having a series of in 
dentations formed in its abutting face in 


registering position with the offset, whereby 


when molten metal is poured therein and set, 





the two members are positively locked 
against movement. (See Fig. 9.) 
Medical Devices 








COMBINATION BLOOD- PRESSURE 
AND RESPIRATION INSTRUMENT.—E. 
L. Fisk, 25 W. 45th St., New York, N. Y. 


The particularly refers to 





invention Sphyeg- 


momanometers and splrometers for deter 
mining blood pressure and respiration. At 
the present time these instruments are used 
separately. The principal object is to pro 
vide an instrument which combines with a 
sphygmomanometer a spirometer, whereby 
the same gage may be employed for meas- 
uring the blood pressure and respiration, 
thus eliminating the expense of two instru- 
ments, 

HOLDER FOR DENTAL X-RAY 
FILMS.—L. A. J. HAwKINS, Jerome, Ariz. 
The invention relates to a device for posi 
tioning and holding dental X-ray films for 


the taking of photographs of given teeth in 
The general object is to provide a 
and means to secure it on a tooth to 
have support thereon to thereby properly 
position the film for the taking of the par- 
ticular teeth to be subjected to the X-ray. 


a set. 


device, 





Musical Devices 

TIGHTENER FOR VIOLIN “E” 
STRINGS.—H. S. Jackman, 546 Edmund 
St., St. Paul, Minn. The general object of 
the invention to provide a tightener of 
the indieated character whereby a direct ‘pull 
everted on the by the tightening 
device; the tightening effected in a man- 
ner to avoid any tendency of the tightener 
to throw the tail-piece of the instrument out 
scratching or in- 





’ 


18 


is string 


is 


of position, and without 
juring the instrument. 

MUSIC LEAF TURNER.—F. Hatt, 
Room 201, Y. M. C. A., Victoria, B. C., 
Canada. The invention relates more par 


ticularly to musie leaf turners which may be 
operated by the foot of the player at the 
instrument. An object is to provide a means 
for turning the musie leaves without inter- 
rupting the continuous playing of the instru- 
ment by the musician. 





Prime Movers and Their Accessories 


COOLING SYSTEM FOR INTERNAL 
COMBUSTION MOTORS.—F. WENDLING, 
9317 87th Ave., Edmonton, Alberta, Can. 
It is the primary object of the invention to 
devise means whereby the liquid condensa 
tion due to the evaporation of the volatile 
liquids used in connection with the cooling 
fluid of motor vehicle may be recovered. 
it a further object to provide 
whereby this liquid may be returned to the 
by automatically operated 
supply the motor with 
a point in the intake mani- 


a 
means 


is 
system 

means, to 
moistened air at 


eooling 


and 


fold between the carburetor and the motor 
MIXER.—L. L. Montcomery, 1916 Banks 
Ave., Superior, Wis. The invention reldtes 


more particularly to a mixer for use in con 
nection with internal combustion engines, 
an object being to provide a mixer 
ean be conveniently located at various points 
the carburetor and the engine to 


which 


between 


|}invention is to provide a toy comprising a 


o Anchor 


with | 


| mixer ean be secured in place without chang- 
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Another object is to produce a glove in which 
added strength is given at the point of the 
base of the fingers, and to give better wear 


insure a thorough mixing of the gas. The| 


ing the ordinary construction of the engine 








parts, and may be used single or in any| when the player brings the back of hand in 
desired number. | contact with the dirt. 
TIMER.—A. Pasanic, 5938 Continental | 


Avenue, Detroit, Mich. An object of the in- Pertaining to Vehicles 


vention is to provide a device of the above MEANS FOR SECURING TIRES TO 
mentioned character which is positive in}RIMS OF VEHICLES.—D. Macaiora, 
operation and insures the firing of the spark/ Viale Le Fontanelle, Trespiano, Florence, 
plugs of an internal combustion engine, at| Italy. The invention refers to a means for 


the tires 
such 


securing tires to rims of wheels, 
consisting of the usual outer tire, 
those used with pneumatic tires, but instead 


the proper instant. A further object is to 
provide a timer which is simple in construc- | 
tion consisting of few parts which may be 


as 


easily disassembled for the purpose of re-| of the air chamber there are arranged one 
newing worn parts, or more cylindrical elements formed of sev- 

SPARK PLUG.—A. P. SwarpmarK, 90) eral concentric India-rubber parts. The 
Oakland Avenue, Manchester, N. H. This| means of securing consists in the provision 


of metallic segments arranged between the 


invention has for its object to provide a con-| 
of the tire, said segments being en- 


struction in which the dielectric carrying 
of the contacts may be reversed in such 
a manner as to double the life of the same. 
Another object to provide a_ reversible 
dieleetrie for spark plugs in which a shoulder 
is provided near each end so that either end 
may be inserted into the plug for acting as 
the spark end. 

PISTON CONSTRUCTION FOR  IN- 
TERNAL COMBUSTION ENGINES.—J. 


edges 
one 
ing position. 

GUIDE.—I. A. Rom™er, 615 Saratoga 
Ave., Brooklyn, N. Y. The object of the 
invention is to provide a guide particularly 
adapted for use in connection with a motor 
vehicle by means of which an operator will 
be able to accurately determine the part of 
the forward wheels when the car is moving 


is 


M. Fountain, 31 Boyee St., San Francisco,/in a straight line, thus enabling the driver 
Calif. The primary object of the invention|to follow and ride upon ear tracks, avoid 
is to construct a piston which is adapted to! foreign matter, and holes upon the road, 
entirely eliminate any possibility of leakage! and to guide the vehicle to a point adjacent 
of gas between the walls thereof and the | the curb in “parking.” 


walls of the cylinder with which the piston | 
may be associated. It is also an object that | 
the piston be adapted to substantially elim- 
inate the necessity of removing the packing 
thereof. 


AUTOMOBILE HEADLIGHT.—B. 
STERN, 47 Claremont Ave., New York, N. Y. 
An object is to provide a lamp which may 
be mounted so low upon the forward end of 
the ear that the rays from the lamp will 
not annoy the drivers of approaching cars. 
Another object is to provide a pair of head- 

RAIL JOINT.—J. B. Murray. Wilming-| lights capable of vertical adjustment so that 
ton, Ill. This invention refers to an im-| they may be carried at different elevations 
provement on a former patent by the same| im accordance with the pleasure of the driver 
of the car. 


BAGGAGE CARRIER.—J. 
329 Haneock St., Brooklyn, 


rings 





Railways and Their Accessories 


ScIENTIFIC 
The present 
to provide a 


in the 
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mentioned 
December, 


inventor, 
\MERICAN 


1S 


as 
of 
primarily 


H. 
N. @. 


DyYETT, 


device This 


longer leverage to the two members, whereby] invention has particular reference to a device 
a greater lifting foree is exerted by the! which is designed to be associated with the 
device when a train passes thereover. A fur-| running board of a motor vehicle. The prin- 


ther object is to provide a device in which 
only one bolt is used to secure the twe mem- 
bers together. 


cipal object is to provide a baggage carrier 
which is adjustable in width, to accommo- 


date baggage of various sizes, without the 





necessity of employing straps, ropes or other 
independent fastening means. The device 


Pertaining to Recreation 
when not in use may be folded into a mini- 


BASKET BALL TOY.—K. BeEnscu, 
Bayport, N. Y. The general object of the 





mum space, 
TIRE.—V. Kvurerka, 89 MeDougal St., 
Brooklyn, N. Y. This invention relates more 


figure simulating a basket ball player and a 
tire in combination with 


basket positioned to receive the ball thrown| particularly to a 
by the figure when operated. A more spe-| a rim comprising a solid tire body having an 
cific object is to provide in connection with! annular recess therein, and an annular chain 


links the rim and 


supported on 


the figure, ball throwing means of strong| of spring 

and simple construction and _ positive in| bearing directly against the inner surface 

action. . lof the tire body. An object is to provide 
GAME OF SKILL.—J. Irscu. ¢/o Mrs.|* Very strong tire of this character for 

Fleckinstein, 601 5th Ave., Astoria, L, L,|ttueks or heavy motor vehicles now using 

N. Y. The invention relates to a game of solid tires. 


TIRE COVER.—F. T. Bouan, 107 Som- 
erset St., New Brunswick, N. J. The 
ject of the invention is to provide a tire cover 
consisting of fabrie bands which is simple 
and durable in construction, easy and in- 
expensive to manufacture, effective to encase 
and protect a tire and readily manipulated 
the same, and is capa- 


amusing when 
Among 
wherein 


skill which is intended to be 
two or more play at the same time. 
the objects to provide a 
steadiness of motion by the operator deter- 
mines the chances of winning the game, and 
wherein all parts are visible so that a con- 
testant may very readily see how his part 
and the parts of others are progressing. 
BASEBALL GLOVE.—B. KENNepy, ¢/o 
Ken-Wel Sporting Goods Co., Gloversville, 
N. Y. The invention has reference more 
particularly to gloves commonly known 
tielders’ glover. An object is to produce an 
article of this class in which the tendency 
to rip between the fingers at their juncture 
with the body portion of the glove, when 
subjected to the strain of use, is obviated. 


ob- 


is game 


to receive and release 
ble of continuous use. 

RIM REDUCING AND EXPANDING 
IMPLEMENT.—J. R. Apercromstr, Siloam 
Springs, Ark. ‘The invention relates gener 
ally to rims supporting pneumatic tires, and 
more particularly to implements used in plac- 
ing and removing tires from such rims, the 
object being to provide an implement which 
will not only reduce the usual split rim and 


as 








th 

















io 


Fig. 9: R. M. Spencer’s new type of joint for 


Fig. 8: Novel attachment for braiding machine 
uniting drill and stem, etc. 


designed by G. E. Swan 











larged so as to maintain the edges in work- 
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hold the same in reduced position during t)\ 
removal and replacement of a tire, but w '! 
also expand the rim to the normal positi: 
after a tire has been placed thereon. 
SIDE-DUMPING VEHICLE.—C. \. 
Davips, 2 E. 23rd St., New York, N. Y. 
The invention relates to a vehicle with a 
movable box adapted to turn laterally to t)), 
vehicle proper and then tip upwardly. A 
other object is to provide a construction ji) 
which a movable box is operated from th» 
driver’s seat, and in which the load will be 
delivered at one side of the vehicle without 
necessitating the vehicle backing up to the 
place on which the load is to be deposit: 
| NONSKID DEVICE FOR AUTOM) 
BILE TIRES.—R. H. and F. H. Bac: 
MAN, 1127 Linden St., Allentown, P 
Among the objects of the invention is to 
provide an anti-skid chain of a design suc 
| that the tire encircling chains are individ 
ally and detachably mounted, thus insuriny 
the operation of the device even though o: 
or more chains break, and permitting of t! 
ready adjustment of chains to replace brok: 
ones, and enable the use of any desired nur 
ber of encircling chains from one to the fi 


number required for the entire cireumf: 
ence, 
RESILIENT WHEEL.—E. Coun, 4/4 


Audubon Ave., New York, N. Y. The i 
vention has reference to a wheel of the ty; 
in which a cushion of air contained in tl! 
cylinders having pistons is used to furni 
the proper resiliency between the hub ar 
felly of the wheel. An object is to provi 


a simple and compact structure in whi: 
the cooperating of the various parts co 
necting the hub to the felly of the wheel 
effected with a minimum amount of shock 
to the wheel and wear to the parts. 
ANTI-SKID CHAIN.—R. Brices, 245 
W. 6th St., Salida, Colo. This inventi: 
has for its object to provide a fastening ( 
| vice for the end links of the side chai: 
|whiech hold the anti-skid chains in plac 


A further object is to provide a device whi 
in addition to holding the several parts 
set position, is simple in construction, du 
able and inexpensive to manufacture. 

WINDOW SILENCER.—H. P. Hanso 
Cambridge, Minn. An object of the inv 
tion is to provide a device to prevent t! 
rattling of automobile or other vehicle wi 
dows, such device having means for engagi! 
the glass pane to prevent vibration and th 
eliminate noise. A further object is to pr 
vide a device of this character that ean |» 
applied to an automobile of any ordinar 
construction without any change in the co 
struction of the car being necessary. 

LUBRICATING SYSTEM.—O. C. Bat 
WIN, Box 231, Winfield, Ohio. An impo 
tant feature of this invention is the pr 
viding of a device which is constructed to 
be placed over the ordinary opening in tl 
transmission ease so that the original co: 
struction of the and cover is not a 
tered. The device will collect the oil fro: 
the flywheel within the casing whereby thi 
oil will pass through a strainer, thence int 
the erank it is particularly adapted 
for use on Ford ears. 

COIL BOX PROTECTOR.—F, P. Lin 
Lee St., Decatur, Ala. This invention r: 
lutes to coil boxes for automobiles and lik: 
vehicles. An important object is to produc: 
a deviee of this character which will ef 
fectively protect the wires within the hoo 
A further object 


oOo” 


cuse 


Case > 


from water or the like. 
is to produce a protector of this type whic! 
will be simple in construction and inex 
pensive to manufacture. 

PRESSED STEEL FRAME FOR 


MOTORCYCLES AND LIKE VEHICLES 
—(G. CALVIGNAC, 49 Rue Lannois, Levallois, 
Perret, France. Among the objects of th: 
invention is to provide a frame made of 
pressed steel, the said frame being consti 
tuted of two symmetrical plates which are 
conveniently connected with each other, so 
as to obtain a rigid resisting structure, th 
same being shaped so as to receive thi 
motor and its accessories. 

WIND-SCREEN OF MOTOR CARS 
AND OTHER VEHICLES.—M. Eyquem 
191 Boulevard Pereire, Paris, France. Th: 
invention has for its object to provide 
rigid mounting for the rear wind-screens 0 
motor ears and other vehicles, to afford a: 
efficient protection for passengers occupyin: 
the rear seats. The mounting is charac 
terized by the feature that when the screen 
is in its position of use, the screen itself has 
a direct bearing upon a fixed point forming 
part of the vehicle, this fixed point being 
independent of the apparatus for opening 
‘or moving the wind-screen. 
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cs! Magnetic 
i Separation 


 —One of the freat- 
’ est aids in countless 






™! 


processes 


CIENCE has putan old principle in- 
to new money-making applications 
in innumerable industrial processes. 


The principle is magnetism—magnets 
of enormous power built into magnetic 
separating equipment ranging from sim- 
ple magnetic pulleys to high intensity 
machines. 





| 
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Science Notes 


Death of W. H. Hudson.—We regret to 
note the death of Mr. W. H. Hudson, one 
of the most popular writers on Natural His- 


tory which England has ever produced. He 
had the rare knack of picturing nature 


blended with pleasant stories. 

Wooden Houses Best for Earthquakes. 
—A Japanese seismologist states that Jap- 
anese wooden houses are safest in earth- 


quakes. He pointed out that the most 
dangerous structures are brick buildings. 
He considered ferro-concrete buildings as 


safe. 

Mendel Celebration.—A centenary cele- 
bration of the birth of Mendel took place at 
Griinn, Czecho-Slovakia, in September. A 
monument was erected at this place in 1910, 
and in the succeeding 12 years the funda- 
mental significance of the principle which he 
discovered has been widely recognized and 
applied in biology. 

Soudan Expedition—The French Mu- 
seum of Natural History is sending one of 
the best equipped exploring parties which 
has ever left France. The party will be in 
Africa for two years, and they will catalog 
all the flora and fauna of the French Soudan, 
the Ivory Ceast, Guinea and the other ter- 


ritories. The natural resources of these 
colonies will also be examined with great 
care. 


A Curious Method of Time Computa- 
tion—When the explorer, Harry de 
Windt visited the Siberian Ostiaks he found 
that they calculated quite long distances in 
terms of “kettles,” an almost identical cus- 
tom at the other end of Asia. If a journey 
was five kettles long, the traveler found 
they meant that it would take as long as it 
would to boil five kettles of cold water in 
succession. 

Herschel Centenary.—The centenary of 
the death of Sir William Herschel was re- 
cently celebrated at Slough, where he car- 


Such pulleys and machines will separate | ried on many of his researches, assisted by 
iron and other magnetic substances from | his sister Caroline. This is one of the most 


the materials in which they are found. 


Wherever crushing and pulverizing 
machinery is used, the greatest menace 
of production is the tramp iron such as 
bolts, chips, and tools that invariably 
enter conveyed material. Magnetic pul- 
leys stop this tramp iron and the dam- 
age it causes. 


There are many raw materials in which 
iron is objectionable; iron in glass sand 
lowers glass quality; iron in pottery slip, 
scrap brass, and many other materi- 
als means an inferior finished product. 
Magnetic separators of special design 
remove it. 


Many industries such as foundries and 
metal working shops can effect a marked 
saving by reclaiming iron from foundry 
and shop sweepings—another service 
that the magnetic separator performs 
perfectly. 


In abrasive manufacturing and in reduc- 
ing andrefining minerals and ores, mag- 
netic separation is constantly finding 
new profitable applications. 


Every superintendent or executive who 
wants to cut costs in sorting, refining, 
reclaiming, and separating minerals and 
materials cannot af- 

F errs * ford to overlook Dings 
Magnetic Separators. 


Where Used? Note the uses listed 
In mines and smelters, in or —. Each is de- 
abrasive manufacturing scribed in separate 
nd reclaiming plants, in j 
foundiain. "aieiine "teat bulletins. 
refining plants, ore test- 
ing laboratories, and for —> 
rubber reclaiming, fertil- Branch Offices 


vers and glues, drugs 
and chemicals, charcoal, 


iW YO) : Vv 
polkas aa cham, ‘Gal NEW YORE: 52 Vanderbilt Ave, 


: 1718 California St. 
1 E. Maip St. 


ust, grain elevators, RICHMOND: 1906 
attle and poultry foods, DETROIT: 805 Hammond Bide. 
lour, distilleries, brew- CHICAGO: 6248. Ave. 


cries, chicory, crucible 
clay, garbage reclaiming, 








cement and gypsum, tale, ide. 

glass, carbon and batter- ST. LOUIS: 1004 Federal Re- 

les, ammunition, cellu- serve Bank Bidg. 

loid, tanneries, paper EL PASO, TEXAS: First Na- 

pulp, gas mantles, and for tienal Bank Bidg. 

many miscellaneous oper- BIRMINGHAM: 848 Brown-Marx 

ations, Los. ANGELES: San Fernando 
| PORTLAND, ORE: Lewis Bidg. 


DING S 


Hagnetic Separalor Co. + Specialists ine 








Dings Magnetic Separator Co. 
709 Smith St., Milwaukee, Wisconsin 
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romantic episodes in the history of astron- 
omy. The large reflector is still preserved, 
as are other interesting relics which are 
kept in the old barn where many of his 
astronomical observations were made. 

Robbing Snakes for Serum.—A _ short 
time ago poison was extracted from 33 
snakes, at the Bronx Zoological Park, for 
making a snake serum. The call for this 
serum has been increased by the difficulty 
in getting whiskey as an aid in the treat- 
ment of snake bites. Whiskey is not only 
difficult to obtain at the present time, when 
wanted in many sections of the country, but 
it has no efficacy in curing snake bite. 





The Drys Wreck Poevrotherium.—It is 
ludicrous to think that the camel, that sym- 
bol of aridness, should have been the victim 
of dry agents. Still, it was not a camel 
either, it was a long, long-time-ago ancestor 
of the camel, known as a “Poevrotherium.” 
A sheriff thought that the skeleton, which | 
was uncovered by a scientific expedition, was | 
a device for concealing bootleg liquor, and | 
in his search he destroyed this very fine} 
paleontological specimen. Evidently his zeal 
for dryness was greater than his geological 
attainments. 

Poison of the Borgias Still Operates.— 
What is thought to be the poison of the 
fifteenth century Borgias has been transmit- 
ted to a curio collector at Zurich with seri- 
ous effect. The collector recently bought a 
ring in Turin made in the form of a ser- 
pent and guaranteed to be of the Borgia 
period. After wearing the ring, he found 
his finger and forearm had swollen. <A doc- 
tor declared poisoning had set in and was 
due to the ring. A small hole was found 
under the serpent’s head, and from this the 
poison was emitted, but time had weakened 
its strength. 

Modification of the Metric System.— 
According to a recent issue of the Decimal 
Educator, the official organ of the Decimal 
Association, the association proposes to con- 
eentrate its efforts for the time being on 
securing an alteration of the value of the 
pound weight from 454 to 500 grams; that 
is, half a kilogram. The ounce of 16 to the’ 
pound would in the first instance be retained, 
so that 4 ounces would be 125 grams. The 
new ton would be 2000 new pounds, equal 
to the metric ton and a little more than 
15 per cent greater than the present ton. 
All denominatiens between the pound and 
ton, such as hundredweights, quarters, and 
stones of all kinds, would be eliminated and 
intermediate weights expressed in pounds. 


The Imperial Bureau of Entomology.— 





This Bureau was established in 1913 to en- 
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have looked in vain 
in other works.”’— 
Scientific American. 
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You may have in your home the same infallible source of knowledge 
that the United States Government has placed in all its departments, 
that the educational institutions, courts, and libraries of America use as 
their standard authority—the great work that tells so clearly and inter- 
estingly everything the world has thought and done—THE ~ 


NEW INTERNATIONA 
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Ore they thought the world was flat— 
What Columbus did for the Dark Ages, 
the New International 
Encyclopaedia will do 
for you—round out 


YOUR world. 















ENCYCLOPAEDIA — 


Here are twenty-four volumes of graphic stories that give instant access 
to all the world’s knowledge—America’s own encyclopxdia. 


Important Revisions Just Completed: 
A wealth of vital new knowledge is of- 
fered in extensive revisions covering 
scores of subjects of timely importance 
and a long list of new biographies of 
world leaders. 


80,000 Articles: It covers a wider 
field than any other reference work, and 
contains thousands more articles than 
any other encyclopedia. 


7,000 Illustrations: The text is illu- 
minated by the thousands of helpful 
illustrations. There are over 700 full- 
page plates, many in colors; over .200 
color maps; photographs and drawings 
are used profusely. 


The Highest Authority: More sets are 
used in America’s educational institu- 
tions than of all other encyclopedias 
combined. 

Fascinating in Style: Everything is 
written simply and concisely with all 
the interest of a story. The articles are 
human, genuinely entertaining, and writ- 
ten with.an understanding of practical 
everyday needs. 


“The Library of Libraries,’’ said Bishop Fowler 


And surely an indispensable work for your home—one that will contribute every 
day to the education and culture of every member of the family, adults and children 
alike. It will be evidence that the mental nourishment so necessary to success in 


life is provided. 


An Interesting Book—Free 


Send the coupon for your copy of an 80-page book which tells the whole story of 
this great encyclopedia, and for full information on the easy method by which you 
may secure it. No obligation and no expense. 


DODD, MEAD & COMPANY, Publishers, NEW YORK 


9a a ey ee ee oe oe ee eee eee eee oe ee RN ere | 


DODD, MEAD & CO., Inc., Publishers, 


449 Fourth Ave., New York 


City. 


Special Reading Courses: A master 
key is included which makes it possible 
to read up on particular branches of 
knowledge. Thirty-four broad subjects 
are covered in these reading courses 
which form an unlimited source of home 
instruction. 


Practical* in Arrangement: All the 
knowledge contained is arranged so as 
to be instantly accessible. All subjects 
are in alphabetical order, natural titles 
are used, and full cross-references in- 
cluded. Long articles are divided by 
sub-headings which enable you to find 
just what you want. 


Complete Accuracy: All articles are 
written by specialists upon whom you 
can depend fully. You get here the high- 
est scholarship of the day. 


A Library in Itself: The twenty-four 
volumes of this work form a great library 
covering the whole scope of the world’s 
knowledge and equal in length to about 


300 average books. 








Please send me free book describing The New International Encyclopedia (Second Edition with latest revisions) 
and details of the present Special Price and Monthly List of Prize Questions enabling me to win a liberal credit en 


any Dodd, Mead book each month. (S.A. 2-23) 
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|eourage and coordinate entomological work | 

| throughout the British Empire, in relation | 
| to human, animal and plant diseases. Dur- oot 

|}ing the last year 53,000 insects have been 


| submitted for identification—this collection, 

| of course contained in many cases more than 

| one specimen of a single species. The Bu- ouse 
reau also issues two valuable periodicals; | 
one a quarterly, of which a recent number! | nNorTpoRTABLE Z 
} contained nearly 500 pages, and the other 
|is a review of applied entomology, which is 
brought out monthly in two series; one 
dealing with insects injurious to plants, the 
|other with insects that disseminate human 
and animal diseases. More than a thousand 
periodicals are abstracted by the staff of the 
Bureau. } 
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A Cageless Zoo.—Detroit is following | 


the example of Rome in having a cageless =: 
“zoo.” In the Detroit Zoological Society | | Youcen buy allthe material for s complete hom. 
the animals will live, sleep and eat in the| a ae lumber, millwork, ee gen omg 
open. The limits of their domains will be} Write today for Free Aladdin Catalog No. 36 
marked by deep chasms of artificial rock, 
and if the lion or tiger jumps too far he 
falls to the pit below and is unable to get 
out. Experience has shown that after one 
|or two such falls the animal cares little 
* for a repetition of the experience. The size | 
atever els Mm fail of these open spaces in the new zoo are to 
e ay be, of course, governed by the habits of the 


animals and the distance they ean leap. A 











° ° ° ° “ ” iver. it is sai +} » ive NAee ; r e 
Linking city, village and _ cycles, or trucks, they “get there ya dog +. ——e gah gt - oo || Beautiful Colonial Bungalow 

f ° : h ; eet; & Hon a to o feet, and a bear All the lumber for this charming bun 1? is ¢ 
arm, crossing mountain and as they can. a much shorter distance. The snakes and to fit by the Aladdin system (not portab Prove 
. other reptiles which would crawl their way savings of over 18% waste in lumber and up to 3 

P ° 7. Si l ) s } 

wilderness, the telephone system When Nature rages to that out of rock pits are Kept in the usual man-| | Syigoaabyr., Ask your neareet Aladdin nce 

ner. Credit for the innovation is due to built everywhere. Thousands 


of satisfied Aladdin customers. 


challenges Nature in her strong- _ point where few things can stand ? ‘ 
, : ‘ Secretary of the Navy Denby. 
holds and battles her fiercest against her, when property is vi ; 
d A anil a ff. th Cooked Fish from an Italian Lake.— 
moods. estroyed and towns cut off, the Quantities of dead eels, gray mullets, sea- 


telephone is needed more than bass and other fish have recently come to 
the surface of Lake Lucrin, near the north 








Out on his “beat” the 
: lonely ont ever. No cost is too much, no shore of the Gulf of Naples. Fishermen 
telephone trouble-hunter braves sacrifice too great, to keep the in the vicinity were delighted, especially as 
the bli d h bod : If the fish appeared to be already cooked, but 
e blizzard on snow-shoes, body _wires open. telephone poles the authorities prohibited collection of the 
bent against the wind, but eyes come down with the storm, no fish, fearing that they had been poisoned by 
° , . an eruption of gases. was these gases, ~ i 
intent upon the wires. matter how distant they may be, the authorities explain, which, evidently Stans sect borne eet i 
no matter how difficult to reach, coming from the bottom of the lake, made walls and designed in both one story and story and a : 
N tl h . ; the water bubble and boil, thus killing and half flocr plans. Latter contains four bed-rooms A 
orth, south, east, west—in somehow a way 1s found, some- in a way semi-cooking the fish. Lucrin is : 
winter and summer, in forest and how—in blizzard, hurricane, or a small lake said to have been formed by 
° . voleanie action in prehistorie times. It was j 
desert —the telephone workers flood—the service is restored, well known for its fish in Roman times, and | 
cal . writers of antiquity extolled its oysters and | 
guard the highways of com Whatever else may fail, the mussels. Near this is the famous Lacus | 


{nemus, regarded by the ancients as the en- 
trance to the infernal regions. 


Exploring British New Guinea.—A 


munication. Traveling afoot telephone service must not fail, 
where there are no roads, crawl- jf human effort can prevent it. 








ing sometimes on hands and This is the spirit of the Bell scheme is on foot to explore British New 
knees, nding on burros, or motor- System. Guinea, the interior of the island never hav- 12-Room Dutch Colonial 
ing been traversed by a white man. The 
" : P . . Prices quoted include all lumber cut to fit, windows 
“B SYSTEM” English Mechanic has recently had some in- doors, woodwork, glass, paints, hardware, nails, lath 
ELL teresting particulars relative to this expedi- roofing and complete drawings and instructions. 
Highest grade lumber for all interior woo »dwork, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY | tion, as follows: The aim of the —. ate See quge Sanh. = Send todg for Free 
i i 7 of New addin Catalog No. 36. 


lis to determine the economic value 




























































































AND ASSOCIATED COMPANIES | Guinea to the Empire, and to add to the The ALADDIN Co. pay ory, 
« One Policy, One System, Universal Service, and all directed sm of scientifie knowledge. It is hoped to Ale Mil od Oficeeat Wilmington, Neth Carling 
toward Better Service |}send out an advance party to select a suit- Portland, 
eT, ee lable harbor as a base of operations. For ‘ 
| the main expedition the personnel will in- 
| clude experts in entomology, botany, geology, yon . Thia now Overy device cated ne 
U N { ) O | | G E A R Ss | mining, engineering, anthropology, chemistry, aon SRT AL ny repro a 
| All Kinds-Small ]} archaeology, tropical agriculture, and topo- SOc complete “ : 
(Reg. U. S. Pat. Off.) | The most accurate made and bricte | 2Taphical surveying. The non-technical com . 
Daily blowing down, and the proper use of UNISOL, . Eg tt quote on special staff will number eight, but so exacting are | canal PUR aan. Sous tects cooet nen oa s 
gradually — boil er scale, prevents — a wom of all kinds. Send us your in- the conditions that out of 714 applications, | clean Between. FLOSSY DENTAL CO. (Dept. 82) Evanston, lit ] 
pono By alee nage nancy we ny ee ee Write for Catalogue 20 only three have been found to comply with | 5 
-amp om reques oney bac are them. The party will number 30 all told, | ° , 
Pemghist corsguet. Money bach querantes CHICAGO STOCK GEAR WORKS | Tse oe protection of 100 | Starting a Company ‘ 
UNISOL MFG. CO.. J City, N.J 105 South Jefferson Street Chicago) With a police protection o . 
4 a ee ee | | Save expenses and taxes by organizing on the t 
aetna A 2 ___—_—_———| The Jumping Stick Again —A ausions popular, COMMON LAW plan under a pure 
tale comes from Paris by way of the Acad DECLARATION OF TRUST. No experience r 
+ .* r r required to fill in DEMAREE STANDARD 
|emy of Science. Phis is a “jumping stick FORMS, issue shares and begin doing business t 
from Para. The animated bit of wood is| at once. Genuine DEMAREE FORMS are 
ONE-HALF a dead branch of a walnut tree, and from| naisaatey Gnews, agentes nase 
. . . . - ~~ - Jativa | utiiizec »y success concerns throughou 1 
ACTUAL SIZE its anties it would seem to be a relative of | United States. Send for large, free pamphlet P 
the Mexican jumping bean. The branch is} (D-23) containing valuable information that r 
RA EN over three feet long and is one-half inch} you may need. C. S. DEMAREE, legal blank 
ON YOUR DIO B CH thick, and suddenly moved across the court | publisher, 706 Walnut, Kaness City, Missouri. 4 
of a publie school at Nantes as if carried | | 
THE POST SOLDERING IRON by the wind, although there was no breeze | } tia KKKKKKKKEK dey KaKkKkKkKe : ° Ez 
at the time. Then it came to a sudden halt! 4 Sky-seapes are as worth while to see asland- , § Z 
é ‘ 1 feet in the air. Again it| scapes, and can be viewed without paying 
and = = 8 me ra 1 tote a * railroad fare. Get a Guide! * & NEV 
‘ J ” moved along the ground, eapec into the air, _ > 
No larger than a fountain pen and as casy to use and marched in another direction. When, | * RADIUM+STAR*MAP * Raltin 
finally, after an hour’s vigorous and eccen- | Four feet long, costs $8.50; Shines at Night! + oe 
Absolutely indispensable in sol- socket, platinum heating unit, re- ||| tric exercise, it came to rest it was 20 feet | + arrearage tn * Charl 
: : f bl . , from its starting point. Observers carefully | *« D.W. SUNDELL, 643 Ontario St., Oak Park, Ill. — ¢2010)+ Cincin 
dering head-phones, transformer movable tip. Price $6.00. examined the branch but found no trace of | * & wwe RK KKK KKKKKKKKKKKKS — 
indi i i i xteri anipulation connected with its|~ i eer 
magnet wire, binding posts, etc. Write for information on Post a ee aed ULTRA-LENS MICROSCOPES | Detroi 
Unsurpassed for all fine work. Stylolectric Pen of 1,000 uses in now being prepared and will be read before | mesite by a new system of hens “coat tie i | TI 
. — | which patents are ng ir s 
Universal current, standard FACTORY, HOME or OFFICE. the Academy of Sciences. The only expla-| 350 og times’ warfare aren (0 t0 500 diameters) | 
nation of the “jumping stick” so far ad-| menters or an: n ral inchined. “Will dupit j 
“a . Ta . . = cate work of instruments a oon tim. ae their } Calg: 
POST ELECTRIC COM ranced is that itis, a phenomenon of hyp = aeamyadeeatee | 
PANY sometry or of elasticity. Shipped postpaid and guaranteed. Interesting cir 
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HEAT automatically con- 
trolled is fuel automatic- 
ally conserved. 

Production of skilled hands 
and minds is increased by 
maintaining a calm even flow 
of heat at all times. 

Around the temperature of 
human comfort an increase of 
5 degrees means an increased 
fuel consumption of 16%. 

For economy’s sake, there- 
fore, urge the installation of 
Automatic Temperature Con- 
trol in all the buildings you 
design. 

The Powers System of 
Automatic Temperature Con- 
trol Serves Best—Most Eco- 
nomically. 

There is practical economy 
in installing the Powers Sys- 
tem—even though the first 
cost is higher than for other 
systems. Once installed it can 
be forgotten. The Powers will 
function perfectly for years 
without adjustments or re- 
pairs. 


This Is The 
Powers Thermostat ||| 


The Powers System of 
Automatic Temperature 
Control is the only one 
using the vapor disc 
thermostat—and the only 
type which cannot be 
thrown out of adjustment 
by extremes of tempera- 
tures or long disuse. No 
annual adjustments or repairs. 





When you fnow Powers 
you'll always specify and 
insist upon Powers on all in- 
stallations of Automatic Heat 
Regulation Systems. 

Let us collaborate with you 
in your preliminary plans. 
We have been solving heat 
regulation problems for over 
thirty years. 


Ask for our Bulletin 150—four 
pages of interesting and profitable 
reading. 


REL 
Specialists in Automatic Heat Control 


2788 Greenview Ave., CHICAGO 
NEW YORK BOSTON 





Pittsburgh, Pa. 
Portland, Ore. 
Rochester, N. Y. 
Salt Lake City, Utah 
San Francisco, Calif. 
Seattle, Wash 


El Paso, Tex. 
Indianapulis, Ind. 
Kansas City, Mo. 
Los Angeles, Calif. 
Milwaukee, Wis. 
Minneapolis, Minn. 


Baltimore, Md. 
Buffalo, N. Y. 
Butte, Mont. 
Charlotte, N.C. 


Cleveland, O. 





New Orleans, La. St. Louis, Mo. 


Philadelphia, Pa. 


Des Moines, Ia. 
Detroit, Mich. 


The Canadian Powers Regulator Co., Ltd. | 
Toronto, Ont. 


Halifax, N.S. Montreal, Que. 
Winnipeg, Man. 


Calgary, Alta. 
Vancouver, B.C. 
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{colors at hand, when the first light of an 


| Museum of Natural History and is also re- 


| from the tropies, is gradually inereasing in 
| popularity, 
|farmers and gardeners, mostly in Florida, 
| it on the table. 


|} experiments in the growing of dasheens and 
|has prepared them in many different ways. 


| we derive our own American Society for the 
| Prevention of Cruelty to Animals from this 


| more 


SCIENTIFIC AMERICAN 


on several occasions painted Bald Head Cliff 
near Ogunquit, Maine. The artist was re- 
visiting the region and under the spell of its 
old-time appeal to him, decided to make one 
more nocturnal painting of the cliff. He set 
to work on his sketch, favored by a cloudless 
sky in which the “Queen of the Heavens” 
shone in full splendor. Mr. Butler had com- 
pleted his foreground, and was resting, en- 
traneed with the scene, his sketch board and 


aurora borealis appeared. Seized by an in- 
spiration, the artist immediately extended his 
sky, changing his picture from a horizontal 
to a vertical one, and had the good fortune 
of transferring to canvas a record of one ‘of 
the most magnificent auroras that have ever 
been seen on the coast of Maine, where bril- 
liant manifestations of the northern lights 
are frequent. The result is the beautiful 
painting now on exhibition at the American 


produced in colors in their journal Natural 
History. 

A New Vegetable.—The dasheen, in- 
troduced into the South a few years ago 


and the annual shipments to 
northern markets are now about 10 carloads. 
It is estimated that between 2000 and 3000 


grow this new potato-like vegetable and use 
The United States Depart- 
ment of Agriculture has been carrying on 





The department does not expect the tuber to | 
take the place of the potato except perhaps 
where it is obtainable at lower cost, but it 
is a wholesome and nutritious vegetable that 
grows exceptionally well in certain localities. 
For this reason the department believes it 
is well worth developing. The new vegetable 
will furnish a pleasing variety to the diet. 
Although the composition of the dasheen is 
much the same as that of the white potato, 
it contains water and consequently a 
higher percentage of protein and carbohy- | 





less 


drates. Recipes may be had by writing to | 
the Department of Agriculture, Washing- | 


ton, D. C. 

Humane Societies One Hundred Years 
Old.—Humane societies are celebrating 
the fact that laws for the protection of ani- 
mals have been in existence for 100 years. 
In 1822 an Act of Parliament was passed 
in England which provided for a punish- 
ment for the “ill treatment of cattle,” and 
the act was introduced by a man named 
Richard Martin, who was called “Humanity 
Martin” because of his introduction and 
support of this law. Naturally the passage 
of the bill brought a great deal of opposi- 


tion. The opponents wanted to know why 
the punishment should not be inflicted for 
boiling lobsters and eating live oysters. 


Martin not only passed the law but was the 
first complainant under it. He found a 


driver who was mercilessly beating a don- 
key. The poor animal was dragged into 
court, and very much to the surprise of the | 
courtroom crowd, the driver was found 










tists. 
master key for unlocking the riddle of the universe, it is of supreme importance.” 
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All the Marvels of Existence 
Made Clear and Understandable 
in One Thrilling Narrative 


Here is the key that opens for you the door to the 
wonderful world of science. It has always been a 
forbidden world, guarded by technicalities and mys- 
teries that we could not understand. But now a great 
scientist has revealed its wonders. In a simple flowing 
narrative Professor Thomson tells of the achievements 
of science since the beginning of time. He shows you 
what man has accomplished in every field of science— 
and how he has done it. It is a wonderful story, 
giving you a view of the amazing past and a glimpse 
into the startling future. 

For man has been disclosing marvelous secrets, has 
been gaining extraordinary knowledge of life and 
nature, has been getting tremendous powers under his 
control. And this portrayal of all these miraculous 
achievements will hold you spell bound. 


7, The Outline of Science 


Edited by J. Arthur Thomson 


Professor in the University of Aberdeen, Scotland 


The fascinating romance of all things that live and that grow; of the sea, 


the earth, the stars and the heavens; of man’s development through the ages. 
Here you read, in simple, entertaining form, of all the wonderful inventions of 
science, of the latest discoveries that affect your daily life. 
ism, Freudism, spiritualism, radium, the atom, and countless others, are made 
clear and understandable to you. 


Subjects like Darwin- 


The Outline of Science is an amazing achievement. Scientifically accurate, 


yet told in the simplest language, it solves the mysteries of existence, and reveals 
the marvels, which, until now, were known only to profound scholars and scien- 


The New York Herald proclaims the work “A true public service. As a 





guilty. Two years after the passage of the 
Act Martin organized “The Society for the 
Prevention of Cruelty to Animals.” Queen 
Victoria later approved of the organization 
and added the word “Royal” to the title, and 


excellent example. 

The Shenandoah Caverns.—The exhibi- 
tion of caverns to the traveling public is 
noted by the United States Geological Sur- 
vey as a growing industry in the Shenan- 
doah Valley of Virginia. The famous Valley 
Pike, now a link in the New York to Atlanta 
highway, is traversed yearly by thousands of 
automobile tourists properly intent upon see- 
ing America first, and no one has adequately 
seen America who has not visited one or 
of the eaverns in the Shenandoah 
Valley. Until recently the only caverns that 
were accessible to the public were the cele- 
brated Luray Caverns in Page County, and 
Weyers Caves in northern Augusta County, 
near Grottoes. However, within 12 months, 





the Endless Caverns, near New Market, in 
Shenandoah County, have been thrown open 
to the public, and on May 31 another cavern 
near Mount Jackson, also in Shenandoah 
County, made its first bid for public favor. 
The latest-opened caves have been named 
Shenandoah Caverns. They are about three 
miles south of Mount Jackson and two miles 
west of the Valley Pike, with which they 
are connected by a macadamized road. They 
are close to Shenandoah Caverns station, on 
the Harrisonburg branch of the Southern 
Railway, and are readily accessible both to 
the automobilists and to the railway tourist. | 








Nearly 1,000 Striking Photographs and Drawings 
picture the wonders you read about. Many are in full 
natural colors. They form a splendid collection of re- 
markable scientific illustrations. 

The four volumes of the set are handsomely bound 
and stamped in gold, printed on high quality paper in 
large new type. Each volume 7% x 10% inches and 
about 1% inches thick. 


Examine the Whole Set—FREE 


THESE VOLUMES ENABLE 
YOU TO KEEP ABREAST OF 
ALL SCIENTIFIC PROGRESS 


They Make Clear to You 
Evolution—Darwinism 
The Romance of the Heavens 
The Sun, Moon, Stars 
The Wonders of the Atom 
The Marvelous Electron 


oo Own It on Very Easy Terms 
r 
Wireless—Radio This great work will be sent you, prepaid, for free 


examination on request. Keep it for five days, and then, 
if you wish, send it back and be under no further 
obligation. If you keep it, send us either $18.00 in full 
payment or a first payment of $1.00 and nine monthly 
payments of $2.00 each. Simply mail the coupon and 
see for yourself this amazing work. 


G. P. PUTNAM’S SONS 
Dept. 172 2 West 45th Street, New York 


This Coupon Brings the Whole Set on Approval 


—as ae ee ee ee ee 
| G. P. PUTNAM’S SONS, Dept. 172. 

2 West 45th Street, New York, N. Y. 

Send me, on approval, “The Outline of 

Science”’ in four large volumes, handsomely 

I bound, with nearly a thousand illustrations. 

I may, if I wish, return the volumes within 

If I keep 


Scientific Instruments 
Romance of Beasts, Birds 
Insects and Plants 
The Dawn of Mind 
Wonders of Sea and Mountain 
The Human Body 
Biology and Chemistry 
Marvelous Inventions 
Psychic Research 


And Countless Other Absorbing 
Subjects 





{ five days and owe you nothing. 

them I will send you either $18.00 in full 
| payment, or a first payment of $1.00 and 
i $2.00 each month thereafter for nine months. 





WMAMIO: bic iidvceccescvsedevescccscescvocse 
Four hand: I — beautifully bound, Street and Number....... ind pbsbkehdmasis 
gold stamped. Nearly 1,000 illustrations. Each City 1 State 
volume 7% by 10% inches and 1% inches thick. | ity anc BUMEO. ccccccccccceccsceccesoocce 
Occupation ........ 9000060600 26b660066000 
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Sli-8-EE 


TERED G&S PATENT OFFICE 


A Celite Product 


reduces radiation loss to a minimum. 


4 a thermal reservoir. 


and higher combustion efficiency. 


pays for insulation within a year. 


Sil-O-Cel is low in cost, easily applied, 


New York-1i Broadway Chi -53 W. Jackson Bivd. San Francisco-Monadnock 
Offices and Warehouses in Principal Cities 
CELITE PRODUCTS LIMITED, New Birks Bidg.. Montreal, Canada 


tops and settings. 
this loss is avoidable. 


SCIENTIFIC AMERICAN 


2 Z7A0 heat waste 3's." 


On all types of high tem- 
perature equipment — boil- 
kilns, ovens, furnaces, 

heat is constantly being 
lost by seepage through wails. 


Most of 


The countless 
microscopic cells which form its structure break up the 
heat waves passing through refractory linings, hold heat 
! within the equipme nt and cause the re fractory to act as/| easy for the 


As a result, there is better thermal control within the equipment 
Less fuel is nece ssary to maintain | one. 
the required temperature and ‘this alone results ina saving which 


permanent insulation. broken so many of the glass windows behind 


Samples, installation blueprints and descriptive Bulletin W-6C sent upon request 


CELITE- PRODUCTS COMPANY 


Big. 









































FOR THE HANDLING OF THE RAW 
MATERIALS AND FINISHED PRODUCTS 


Cuts the Payroll 





Steel Storage 
Bin Gates 
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Most Every Plant Needs Weller Equipment 


Our many years of experience in the making of mechanical 
equipment places us in a position to give you the best possible advice 
in regards to the installation of the proper equipment with a view to 
increasing your production and reducing your operating expense. 


This Advice is Free — Write Us 


1820-1856 N. Kostner Avenue 


Sales Offices: 


New York Boston Baltimore Pittsburgh San Francisco 


WELLER EQUIPMENT 


Increases the Output 


Our Line Includes 


Apron Conveyors 
Belt Conveyors 
Chain Conveyors 
Spiral Conveyors 
| Bucket Elevators 


Bins 


Power Shovels 
Car Pullers 
Screens 


Coal and Ash Handling 


Power Transmitting 
Machinery 





WELLER MFG. CO. 


Chicago, Ill. 


Salt Lake City 











Weller Made Spiral Conveyor Gives the Service 



































Miscellaneous Notes 


A Divided Screen.—The movie theaters 
in Java are so constructed that the screen 
divides them into two parts, the Europeans 
sitting on the from which the picture 
is produced and the natives on the other. 


Butter Packages. —At the National 
. Paul during October, 
» United States De partment of Agriculture 

butter pack- 
with examples | 


side 


pow! an unusual exhibition of 
both home and foreign, 
and of poor packing. 


uges, 
of good 


Sentenced to Read “Black Beauty.” 





|As a fine for alleged overloading of his 
herse-drawn wagon, James O’Donald, presi- 
dent of a local teaming company, was 


sentenced recently to read “Black Beauty” 
by Municipal Judge John F. Haas. 





The Little Purple Stamp.—Our Govern- 
ment film, “The Honor of the Little Purple 
Stamp,” is now showing English meat hand- | 
lers and consumers how freedom from dis- | 


ease is guaranteed for all meat products | 
shipped to them from the United States. | 


When Sugar Was a Luxury.—In the} 
imiddle ages sugar was known as “Indian 
Salt,” and was used only by physicians and 
| by the very rich. In Colonial days sugar 
|was also a luxury, but became a _ staple 
article of food when tea and coffee began 
to be used. 

A High Chair for the Soda Fountain. | 

-A New York soda dispenser has made it| 

small child to imbibe an ice- | 
jeream soda by providing a_ specially con- | 
|} structed high chair which relieves the parent 
|of the burden of holding the child up to the | 
counter, or stooping over to feed the little | 


Windows of Taxi 
Patrons.—Excited passengers who are 
afraid of being carried past their destina- 
tion, or who are afraid of wrong turns, have 


Wire Glass for 


the driver that we now find wire glass used 
instead of ordinary This will 
pounding much better than does the 
article. 

Fool Examination Papers.—The United | 

States is not the only country that has fool | 
examination papers for the bedeviling of ex- 
service men. One English soldier in answer 
| to the question, “How far is it from the 
earth to the sun?” replied, “I cannot say 
the exact distance of the sun from the earth, 
but it is not sufficiently near to interfere 
with my properly discharging the duties of 
my office.” 

Economy Strikes Berlin.—Berlin is be- 
deviled with exacting servants who will not 
work longer than eight hours, so that a ser- 
vant is a luxury in a Berlin household. This 
has resulted in a great development in de- 
vices which will tend to do away with the 
labor of maids, and the vacuum cleaner, 
electric washing machine, and other labor- 
saving devices are very much to the fore at 
the present time. 
| A 12-Pound Melon Sent Unwrapped 
|Through the Mails.—What the Post-}| 
master of Las Cruces sent to the Postmaster 
General was a 12-pound honeydew melon, | 
which went safely through the mails un-} 
|boxed and unwrapped. The name wi as! 4 
| neatly typewritten on a small band of paper, 
which was glued to the melon. It certainly 
shows the efficiency of the parcel post when | 
a delicate melon of this kind ean be sent by | 
}mail. The postage was $1.05, the weight 
| being 12 pounds. 
| Safety Coupon Rooms.—A New York 
bank recently installed a series of so-called 
“eoupon rooms,” which have some elements 
of novelty. Each visitor desiring to examine 
the contents of his or her safe-deposit box 
has access to a small room, the door of which 
locks automatically, opening from the inside 
only. As soon as the visitor has left the 
room to return the box to its place, the 
door locks and remains permanently closed 
until the room is examined for lost articles 
by an employe. Many thousands of dollars 
in valuables are said to be lost annually in 
safe-deposit vaults by careless people who 
leave things behind after examining their 
| boxes. 
| Pay of the Old Masters. — Modern 
| artists are often prone to complain of their 
|small income, but as a matter of fact 
| Michelangelo received $32 a month. Leonardo 
|da Vinci received about the same, and 
Raphael a trifle more. Strange to say that 
the earlier masters seem to have received 
just as much. Cimabue, ‘who was a very 
early and primitive master, was paid a dol- 
lar a day and had to share his income with 
an assistant. Of course, these figures are 
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| 17 black degrees 
| 3 copying 


NOWN world wide 

as the perfect pen- 
cil. Unsurpassed in | 
smooth writing and 
drawing qualities. 
Famed for the satisfac- 
tion they give. 


Price Per Dozen 


Plain Ends . . .« $1.00 
Rubber Ends . . $1.20 


VENUS EVERPOINTED 
PENCILS are simple in 
operation, perfectly bal- 
anced, light in weight. 
Many styles and finishes } ’ 
$1.00 to $50.00. 


Gold filled plain . $3.00 
Silver-filled chased $1.75 








VENUS Re 
THIN LEAD No. 38 
for all thin lead metal it 


pencils; smooth, long- 
wearing,perfectly graded. 
7 degrees: 
2B-B-HB-F-H-2H-4H 
Box of 12 leads . 15c. 





If your dealer cannot supply 
you write us 


American Lead Pencil Co. } 


217 Fifth Avenue,N.Y. 
and London, Eng. 





on type writers. F 
INTERNATIONAL at 9 EXCHANGE 
177 M. State St. - 2-26, Chicago 


















Get Our Survey Gratis 


KARDEX 








TONAWANDA.N.Y. 





y =e a few drops of 
Absorbine, ff.) It is both an- 
ment. Safe; 
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FOR EVERY BUSINESS 
OR 


PROFESSIONAL MAN 
The unit idea as first applied to 


filing cabinets by the Globe- 
Wernicke Company has made 
possible the standardization of 
office equipment for everyone. 


Globe“Wernicke 
FILING CABINETS 


have fully demonstrated their superiority 
over a period of forty years. Each new 
unit when needed, blends perfectly with 
those already in use and with them be- 
comes one piece of equipment. Made 
in wood or steel of the desired finish. 


A gencies in all cities. Send for FREE Catalog 


dhe Slobe-Wernicke Co, 


PT. $A81 CINCINNATI 


© Detroit Chicago Boston 
& St. Louis Cleveland 
| New York Washington 
| Philadelphia New Orleans 
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Combines bench saw, sander, drill, 


soft metals. 


rapid and accurate work. 
er nding wheels, 6” saws, 6” 
and 3/8" chuck. Saws 1\%¢ wood. 


Top 10” x 12” eas 
Easily driven by ¥) 4ori 
for Private Shops, Leboraperice, . Shipping Depts., Pri 

pinet 
ture Kepairme n, ete, 


jac 
a money-back guarantee. 


rench banc 


1,000 positions open in splendid territory. 
Our salesmen make Gleaner selling Fyr- Fyters to 
homes, auto owners, garages, factories, hotels and 
schools. Cash or easy payment. We want only fast, 
hard a poate es F ree if you have no exper- 
ience. Easy learn, easy to sell and make §200 to 

$10,000 yearly. "Xo capital required. You get cash every 
day. Blaik made $59 first week yi no previous sell- 
ing experience, Others made from $35 r week to 
$10,000 per year or better. Write today giving oper. 

tence, if any, and references, and if you are willing 
to work we will put you in . os ad of making more 
money than you ong ey 


ae Fyr~byter Bidg,, Dayten, 0. 

















Boice Pony Bench Machine 
—a precision machine especially adapted to 
Handles 4” and 5” 

and 8” sand dise 
Mountable 


1. P. motor. .Espec: ws puted 


-attern Makers, Pernt 
ine sold 


Our line includes 4” bench jointers, 
saws bench drills, 
1-4 and 1-3 h.p. ba}. bearing motors, 


Bench 
the above ~s Built 
Bench 





ers 4 Gallons 


bemcw cabbeteansr. 


The FASTEST PORTABLE 
FILTER IN THE WORLD 
FOR GRAPE JUICE, 
CIDER, ETC., ETC. 


eer to operate and lasts for years. 
Fits any bottle or keg. 

HOME SIZE filters quart of water 

a minute, No. 7A $8.( 

LARGE SIZE alters gallon of water 

a minute, No. 7B $15.00. 

PAY POSTMAN ON DELIVERY 

plus few cents postage. Money 

promptly refunded if not delighted. 

The VACCU-FILTER SALES CO. 

Dept. 7—70 Fifth Avenue—New York 






Write 
for Free 
Circular 
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purely relative, as the buying power of 
money in those days was enormous com- 
pared with today. 

Some Gas Bill.—Think of gas at $6, 
$7, $8 and $9 a thousand cubic feet! That's 
what the housewives residing in many Amer- 
ican cities had to pay a little over 50 years 
ago. And instead of complaining at the 
size of their gas bills, they were glad to have 
service so cheap. Here are the “cheap” 
rates charged in those days: Memphis, 





| $6.00; Norfolk, $6.00; 


$5.50; St. Louis, $4.50; Nashville, $4.50; 
Mobile, $5.00; Atlanta, $5.50; Savannah, 
Vicksburg, $6.00; 
New Orleans, $4.00; Charleston, $7.00; 
Montgomery, $8.00; Macon, $8.00; Galves- 
ton, $8.00; San Francisco, $6.00 and Sacra- 
mento, $9.00. Compare these rates—the 
average of which is $6.20 per thousand cubie 
feet—with those charged today, keeping in 
mind the fact that 50 years ago there was 
only one use for gas—lighting—whereas to- 
day there are more than a thousand separate 
uses. 

New Cane Planting Machine.—A cane- 
planting machine, invented by an American 
planter of Mindoro, was recently very suc- 
cessfully demonstrated, according to the 
Manila Bulletin. This machine plants two 
rows of cane at a time, throwing out the 
furrow, subsoiling the bottom, and packing 
the earth over the roots. Economy in Jabor 
is claimed to be one of the chief recom- 
mendations of the planter. It seeds from 
5 to 6 hectares per day (1 hectare equals 
2.471 acres), which not only effects a big 
saving but also makes for uniformity of 
growth. There is also said to be a sub- 
stantial saving of seed, and the machine 
eliminates a loss which has oceurred in 
hand planting; that is, it gets the cane into 
the ground while the roots, started by soak- 
ing the cuttings, are fresh and vigorous. 


Many Products Now Made from Pea- 
nuts. — The commercial production of 
peanut oil, which has developed rapidly since 
1915, has resulted in the appearance on the 
market of large quantities of by-products 
that are used principally as feeds for live- 
stock. One reason for the phenomenal 
growth of the industry is that the peanut 
ean take the place of cotton as a cash crop 
in regions where the boll weevil has made 





the growing of the 


fiber crop unprofitable. 


























For Safety, carry a 
Basline Autowline 
in your car and 
secure your spare 
tires with Power- 
steel Autowlock. 





— |used for 


SIX MACHINES IN ONE 


grinder, 
polisher, and buffer for working in wood and 


| by pressure or 


| duced rates,” 
40,000 rubles for each two ounces. 





boon to the oil 


The peanut has been a 
planters for the 


millers as well as to the 
oil is produced in the same mills that are 
extracting cottonseed oil. The 
principal products other than the oil are 
peanut-oil cake, which is defined as the 
residue 
from peanut ker- 
is the ground 
peanut-oil 
obtained 


solvents 
peanut-oil meal, which 
peanut-oil cake; and unhulled 

feed, which is the ground residue 
after extraction of part of the oil from 
whole peanuts. The ingredients of the last- 
named feed must be designated as “peanut 
meal and hulls.” Theoretically peanut-oil 
meal, which is made from the kernels after 
a part of the oil has been extracted, should 
contain no hulls, but because commercial 


nels ; 


after extraction of part of the oil} 





methods cannot remove all the hulls it is 
necessary to permit a small amount of hulls 
in the meal in order that the definition may 
be practical. 


Russians, Make Your Letter Short.— 
Citizens of Russia when writing to Ame t— 
should not leave anything unsaid in their | 
first letter. Under the new rates of postage 
between the United States and that country, 
it costs 200,000 rubles to mail a letter weigh- 
ing less than an ounce, according to a recent 
communication received at the Post Office 
Department from the Universal Postal 
Union. Post ecards cost 120,000 rubles each 
for mailing, while other articles “at the re- 
may be mailed at the rate of 
These 
rates represent the equivalent, it is ex- 
plained, of 50, 30 and 10 centimes gold, re- 
spectively. Temporarily, the old postage 
stamps with the value stated in copecks gold, 
are put into circulation, under the following 
conditions: Postage stamps with the nom- 
inal value of one copeck up to 14 copecks 
are inereased in value a million times. For 
example, the actual value of a T-copeck 
postage stamp is equal to 70,000 rubles. 
Postage stamps with the nominal value of 
one ruble up to ten rubles are increased in 
value ten thousand times. For example, the 
actual value of a 5-ruble stamp is equal to 
50,000 rubles. A ruble normally corresponds 
to an American half dollar and was the old 





standard currency unit in Russia. Today 
it would take nearly two hundred pounds 
of one-ruble notes to mail a letter to 
America, 





Both are made of 
Yellow Strand. 


Yellow Strand 


WIRE ROPE 





Off The Earth 


When tons of valuable property are to be 
moved about in mid-air, it ‘behooves the 


operator to “‘know his ropes 


” well. 


If these have one strand painted yellow he is 
positive of the strength and knows that, 
when properly used, failure is out of the 
question. 
He knows, too, that depreciation is slow 


and ultimate replacement a thing to be 
considered only after the rope has well paid 


for itself in 


“services rendered. 


For forty-eight years this company has made all 


grades of wire rope, for all purposes. 


Only one— 


the highest—has a strand of yellow. 


Make your requisitions so specific that they can’t 
be filled with just ordinary wire rope. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches: 


New York and Seattle 


Factories: St. Louis and Seattle 





F-354A 














INVENTIONS 


Perfected and Models Made. 
make dies, tools, jigs, fixtures, manufacture and act as 


| your factory. 


| MOORE & COMPANY, 301 W. Grand Ave., Chicago, Ill. 


Can develop inventions, 














W.L.DOUGLAS 


$5%6 78510 SHOES 


W. L. Douglas shoes are actually demanded 
year after year by more people than 


any other shoe in the world 


W. L. Douglas has been making surpassingly 
BECAUSE shoes for forty-six years. This experience 
of of nearly alf a century in making shoes suitable for 
Men and Women in all walks of life should mean some- 
thing to you when you need shoes and are looking for 


the best shoe values for your money. 


shoes in style, quality, material and 
W.L. DOUGLAS workmanship are better than ever be- 


fore; only by examining them can you appreciate their 





superior qualities. 


No Matter Where You Live 


shoe dealers can supply you with W. L. Douglas shoes. 
If not convenient to call at one of our 110 stores in the 
large cities, ask your shoe dealer for W.L. Douglas shoes. 
Protection against unreasonable profits is guaranteed 
on the sole of every 


by the name and price stam 


pair before the shoes leave t 


© factory. 


stitutes. The prices are the came everywhere. 


If not for sale in your vicinity, write for catalog. 


TO MERCHA yd no dealer in your town 
i shoes, ate toda 





for poy rights to handle this quic 


selling, quick turn-over line. 


W. 1. Douglas Shoe © 
163 Spark St. Brockton, Mass, 


FOR MEN 
AND WOMEN 


Refuse sub- 
























Who'll rear his fruitage from the seed 
When orchards ripen to the skies, 
Who'll struggle on with daily need 
When vision gives him wings and eyes? 
—Ibsen. 


The Gift of Vision 
Te BE ABLE to vis- 


ualize “Empires in 
the Making” is glor- 

ious, 

dreams 


but to make such 
realities is an 
achievement worthy of the 
Gods. Such is the work 
of inventors, revolution- 
izers of industry, geniuses 
who give the best that is 
in them toward making 
dreams come true. 


The House of Pearce is 
thankful for its vision, but 
more thankful because 
that vision has enabled it 
to participate in the de- 
velopment of so many 
noteworthy and successful inventions, including Typewriters, 
Telegraph Apparatus, Fire Alarms, Time Recorders, Radio 
Apparatus, as well as many others of equal importance. 





We are, however, practical idealists—Ours is a sane vision 
based on the experience of 50 years which enables us to dis- 
tinguish between gold and dross. 


For sound counsel in production economy and successful co- 
operation in the development and manufacture of a new inven- 
tion, or the improvement of an old one, who can serve you 
more profitably than a house whose eyes and ears have been 
opened in serving others in this capacity over so long a period 
of time, which the true test of the survival of the fittest? 
A copy of “Turning Losses into Profits’—The Book of Pearce Achieve- 
ments—will be sent upon request on your business letterhead. 


Please address Dept. D. 








FrepeERiIcK PEARCE CompaANy 


Incorporated . Established 1872 
Industrial Engineers 


18-20 Rose Street New York 


“Trading for Over a Half Century on Successful Association 
with Leaders of Industry.” 
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Mechanical Engineering Notes 
Lapping 


have 
much 


and by machine 
and have aroused 
standing feature seems 
hand-lapped pieces the 
promiscuously in all directions, 
machine-lapped work they 
parallel. 


interest. 
to be that 
seratehes run 
while 


ideas that has made big progress. 
dust, 
from 


time the 


new 
water, 
removed oil, and at 


oil is greatly 


lubricating 
same life of the in 
The same technique is available 
hardening oils, and even fuel oils, 
greatly increases their serviceability. 


oils, 


length to as great accuracy as desired. 


Truing 


miliar with this possibility. 
Snap Gages with the outer frame in 


the form of a bridge truss, carried around 
over the semi-circle by several straight see- 
tions instead of a continuous curve, and 
with open spaces between tlie ribs of the 
truss, are the latest wrinkle in accurate 
gaging. It is claimed that though lighter 
than the conventional gage with solid, eurved 
frame, they are considerably stronger; that 
their rigidity is much greater: and that the 
broken lines of the outer rib give a sure 
hand-hold even when the gage is covered 


with oil. 


been remarkable. Today 
produced of attractive ap 


has 
are 


past decade 


die-castings 


pearance, strong enough for any reasonable 
use, and much cheaper, especially when pro- 
duced in quantity and when of reasonably 


than forgings or castings 
to size. When it 
threads can 


complicated shape, 
that have to be machined 
is realized that holes and even 
be provided with sufficient accuracy to re- 
quire no subsequent sizing, the large place 
which the has come to hold in 
present-day practice understood. 
Simpler There seems no 
doubt, says Machinist, that the 
craze for strictly purpose machines is 
on the wane. Just how much it was justified 
and how much a total economic waste we 


die-casting 

machine 

Machines. 
American 


is 





single- 


















STEEL STAMPS 


a fr CN 
Pyle maf 
ACPSPSA METAL CHECKS 


Om- 3a ) Th db ob 
uncrowded Beld. Trained men needed. | \\ STENCILS 
$1,800 To $6,000 ‘sceesa srals 


foram. LETTERS 
AND FICURES 


a year easily earned I wil train you quick! 






SEND FOR 
CATALOG 


THE SCHWERDTLE STAMP CO. 
BRIDGEPORT, CONN. 


at home.in your spare time,to cons’ ins 
repair, maintain and sell radio out- 
terms, mone 
‘acts”’ FRE 
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This Rapid Action Valve 
gives instantaneous, full flow 


It stays open automatically without aid of set 
screws, locking devices, or other appliances. 
For wash wheels in laundries, for testing sta- 
tions, bottle washing establishments, shower 
baths, dye works, hat factories, and anyuse where 
a dependable, quick opening valve is required. 


Send for descriptive folder 


Fig. 720, Jenkins 


Brass Rapid 
Action Valve 


JENKINS BROS. 


80 White Street, 


New York, N. Y. 











| quenching 


surface 


other heavy work 











shall never know, but we are getting back 
on a rational basis. Sut in so getting back, 
there is a decided tendency on the part of 
large users of machine tools to demand sim- 
ple tools. Not for machining a single 
it understood, but 


operation, such as gear cutting, on a simple 


machine. As an example, a gear cutter re- 
cently developed is mentioned, which con- 
tains, itself, only four gears. The reduction 
to this number from 27, 30 or even 35, is 
attained by reducing the range of the work, 
but still the machine is sufficient for quite 
a variety of gears. 
Hardening Steel Without Scaling.— 


Processes for hardening steel without sealing 
have had much attention in England during 
recent years. One of the most successful 
hardening furnaces that meets these require- 
ments is that made under the Walters pat- 
ents. In this furnace the work is suspended 
in a vertical tubular muffle heated by an 
electric resistance winding of nichrome. The 
atmosphere in the heating space is coal gas, 
which admitted to the lower end of the 
muffle and eseapes slowly through an outlet 
near the top. The atmosphere therefore 
non-oxidizing and in fact, slightly reducing. 
When the work has reached the required 
temperature, it is dropped straight into a 
tank without coming in contact 
atmospheric oxygen. The result a 
quite free from pits or sealing. 
present the furnace is in use chiefly in tool- 
rooms and for laboratory purposes, but larger 
furnaces have 
in the hardening of crankshafts, rolls and 
up to 200 pounds.—Ma- 


18 


18 


with is 


chinery. 


been used with great success | 


Comparisons. — Photomicro- 
graphie comparisons of lapping done by hand 
recently been exhibited, 
The out- 
the 
quite 
in the} 
are substantially | 


Renovating Oil is one of the relatively 
All 
grit and metal particles can be 
the 


ereased while lubrication is vastly improved. 
with cutting 
and 


For Sounding Small Holes a very neat 
tool has recently been put on the market. A 


spring inside the barrel of the tool forces a 
thin rod down until it is stopped by the 
bottom of the hole or recess to be measured. 
A quick turn of the clamp screw then sets 
the rod in this position, and the tool is 
withdrawn, for gaging of the projecting rod- 


Crank-pins of stationary en- 
job 


gines or locomotives is an expensive 

when the pin has to be dismounted and 
taken to the machine shops. The railroad 
machinist knows that there are machines 
available for doing this truing on the en 
gine, without removing the ecrank-pin: but 
the man who is called upon to overhaul a 
stationary engine may not be quite so 


fa- 
| 


The Growth of Die-Casting within the| 


piece, | 
to perform a simple | 


At} 
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Deaf Can Hear 


Says Science 


New Invention Aids Thousands 


| Here’s good news for all who suffer from dea 
ness. The Dictograph Products Corporatio 
announces the perfection of a remarkable 
vice which has enabled thousands of 
persons to hear as well as ever. 
this wonderful device say it is too much to e) 
pect you to believe this so they are going to giv 
you a chance to try it at home. They off 
to send it by prepaid parcel post on a ten-da 
free trial. They do not send it C. O. D.—the 
require no deposit—there is 
They and risk 
They are 
that the 


send it entirely at their own expense 
making, this extraordinary offer well know 
magic of this little instrument will so 
and delight the user that the chances of its being 
turned are very slight. already accept 
this offer and report most gratifying results. There's 
longer any need that you should endure the mental ¢ 
physical strain comes from a constant effort 
Ly Now mingle with your friends with 
that feeling of sensitiveness from which all deaf pers 
Now you can take your place in the social a 
business world which your talents entitle 
from which your affliction has, 
Just send your name and address to The 


am 


Thousands have 


which 


ear. you can 


suffer. 
to you a 


in a measure, exclud 
Dictogray 


you. 


1347 Candler Building, New York 
and request 


Products Corporation, 
literature 


blank. 


for descriptive 





MARINE ENGINES 


Our 4 cylinder, 4 cycle, electrically equipped en- 
gine is easily adaptable to 21 to 30 foot runabouts 
or 28 to 32 foot cruisers. 

Our service department will be glad to recom- 
mend a dependable boat builder in your locality. 

Kermath engines in all sizes. 3h. p. to 40h. p. 
4 cycle engines onl-r, $135 to $1550. Catalogue on 
request. Dept. N 

‘*A Kermath Marine Motor Always Rans’’ 

Kermath Manufacturing Company 
5880 Commonwealth Ave. Detroit, Mich. 


deal 
The makers 0! 


no obligation. 
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SOUTH BEND LATHES 


ven Change Gear 


9" x 3’ $216.00 
MN’ x4 273.00 
13" x 5’ - $54.00 
15° x 6 - 431.00 
16" x 8” - 512.00 
18” x 10° 721.00 
21" x 12’ 1016.00 
24" x 14 1353.00 





South Bend Lathe Works 
421 Madison Street 
Senth Bend, Ind, 


An 80 
For 10c 
Coin or See 















Bessemer— 
the adaptable power 


GLANCE through present orders shows the 


“* following wide variety of power needs 
met by Bessemer Oil Engines. 
Municipal Lighting Plants in Iowa, Ten- 


nessee and Mississippi. 
a Coal Mine in Pennsylvania. 
Cotton Gins in Dixie. 
a Drainage District in Missouri. 
Flour Mills in Pennsylvania and Delaware. 
Cold Storage Plants in Nevada and Ohio. 
Irrigation Projects in Arkansas and Texas. 
a Decorticating Plant in the Philippines. 
a Hotel in the Adirondacks. 
a Mine in Florida. 
and oil producers, 
Each of these users has been satisfied that 


everywhere. 


Bessemer power is the best for him. 
One of these jobs is mighty apt to parallel 
your requirements. Write for catalog and 


full information. 


THE BESSEMER GAS ENGINE CO. 
14 York St., Grove City, Pa. 
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You owe it to your 
home, your loved 
ones, yourself! 

A beautiful little 


blue steel auto- 2 5 
matic 4% in. long Ae 

by 3% in. deep. for 25 
Holds seven .25 caliber 
cal. bullets—any 7 Shot 
—— ee Automatic 
ammunition, n 

ideal gun for a ¢ 10-50 


woman. 
Substantial .32 cal. 
military model 6% Includin 
in. long by 4% in. = Extra Magazine 
deep. Shoots ten 

shots—any standard automatic ammuni- 
tion. 

Both models are exceptionally fine guns 
that usually retail from $15 and $25 up. 
The very finest quality forged steel and 
expert workmanship throughout. AB- 
SOLUTELY GUARANTEED against defec- 
tive workmanship and materials! If you 
are not entirely satisfied, return within 
ten days and we will return your money 


at once. 
SEND NO MONEY 

unless you wish. Write clearly your 

name, address and model you wish and 

we will ship by return mail. You pay 

the postman upon arrival. 

Write for our new frearms catalog. 


Denver Importing Company 


Dept. 323 P. O. Box 276 Denver, Colo. 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
Special Tools, Dies, Gear Cutting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York City 


for 32 caliber 
10 Shot Automatic 





“The Biggest Little Lathe Built” 


The 
MONARCH 
Junior 
9-inch 
Engine 
Lathe 
2'4 ft. 
bed 


$225 


Here is a sturdy, small engine lathe built with 
the same quality construction that has made 
MONARCH Lathes standard the world over. 
Guaranteed to do any small work any other lathe 
will do and do it with 1/1000 of an inch accuracy. 
It will fit in any shop or home work room. Easy 
to learn to operate. 

Write for Free catalogue of 
MONARCH Lathes which are 
built up to 30" swing. 


THE MONARCH MACHINE TOOL CO. 
430 Oak Street Sidney, Ohio 











TRIPLEX 
Combination Bench Lathe, 
Milling and Drilling Machine 





Send for Circulars 
TRIPLEX MACHINE TOOL CORP. 
18 East 41st Street, New York City 


All TRIPLEX retest are manufactured by 
B. C. AMES CO., Waltham. Mass 
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Civil Engineering Notes 

British Rail Rearrangement.—Follow- 
ing more or less in the footsteps of the ill- 
fated American railroad administration, the 
sritish are now discussing a project for the 
realinement of all their roads into several 
large systems. 

Electricity in Burma.—An extensive 
scheme is in contemplation for diverting the 
Yunzalian River, sending it down a slope 
and through tunnels, and supplying current 
for power and light to be transmited to 
Rangoon. 

Iron in Malaya.—Reports come from 
the Straits Settlements of the discovery, by 
Japanese concessionaires, of hematite and 
titanie iron ores in Johore. A large hema- 
tite deposit has been located in Perak as 
well, but loeal transportation difficulties are 
| hampering the effort to develop it. 

Staggered Rail Joints are at the mo- 
ment the subject of keen discussion in Brit- 
ish technical papers. One authority claims 
that the staggered joint as used in America 
eauses train swaying. British self-satisfac- 
tion is keen at the discovery of a consider- 
able volume of American opinion in 
of the British system of opposite joints. 

Crossing Protection.—That a certain 
type of driver is determined to get himself 
killed in spite of every measure that may 
be taken for his protection is indicated by 
a recent accident in the Chieago district. 
The crossing in question was protected by 
manually operated gates, a visible and audi- 
ble wigwag signal, a loud-sounding bell, a 
stop sign, and a conventional railroad-cross- 
ing warning sign. The lay of the land is 
such that an approaching train is plainly 
visible from the road for a considerable dis- 
tance from the crossing. Nevertheless, in 
clear weather a taxicab driver drove through 
the gate and on to the track, to be struck by 
a train and killed with one of his passengers. 
Accidents of this character lead one to spec- 
ulate whether the matter of crossing protec- 
tion is not a little bit overdone. 

Heating Electric Trains.—In connec- 
tion with through traffic across Switzerland, 
it has been found necessary to install some 
means of heating, with steam, international 
trains while they are being hauled through 
Swiss territory behind electric locomotives. 
On the all-Swiss trains electric radiators are 
used, but these are, of course, not available 
for trains that cross the border and take on 
steam locomotives. Electrically heated boil- 
ers have been put in, of a type specially 
adapted to the requirements of the situation. 
This boiler is installed upon a special coach, 
which is coupled to the train at the Swiss 
frontier, and dropped again when the farther 














boundary is reached. For economy the 
| 1500-volt current of the overhead line is 
lused without transforming, but this makes 


insulation at once more important and more 
difficult. 


Simplified Paving Brick.—The Bureau 
of Standards has just published the results 
of a recent conference of the trade looking 
to elimination of unnecessary variety of 
shapes and sizes. The fact that very little 
impetus is needed to put through a really 
meritorious project of this character is in- 
dieated by noting that it took less than six 
hours’ discussion to reach an agreement 
eliminating 55 out of the 66 existing varie- 
and that at a later meeting the re- 
maining eleven were further reduced to 
seven. Paving brick will hereafter be made 
only in sizes 3 by 4 by 814, 3% by 4 by 814, 
38% by 3% by 814, and 3% by 3 by 8% 
inches, with certain of these sizes made up 
|in different styles so that there are in all 
| the seven varieties mentioned. It will be 
noted that all bricks, without exception, will 
be 814 inches long. 


Ship vs. Dock.—The fact that the “Ma- 
jestic,” 915 feet long, had to go to Boston 
in search of the only dry-dock in the world 
eapable of landing her suggests a further 
| limitation upon the length of giant liners 
| than had been visualized in the mere ex- 
igencies of ordinary pier service at the ends 
of trips. A British contemporary points out 
|the further complication that, though an- 
| other dock of sufficient length now stands on 
the Elbe, awaiting transport to a_ point 
where it ean be used, there is no project 
under way to put it into service, since no 
British port has a place where it could be 
placed in service. The eustom of two or 
three super-ships would hardly warrant the 
expenditure for a special dry-dock capable 
of serving them, and this is probably as good 
a reason as any why the tendency of present- 
|day design is against such monsters as the 
| “Majestic,” “Leviathan,” ete. 


ties: 
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Truck buyers have been quick to 
appreciate the advantages of the 
Dayton Steel Wheel on 1%-, 2- and 
2'%-ton trucks. 

The graceful appearance first at- 
tracted attention, but other qualities 
soon made a much more lasting im- 
pression. 

In the first place, truck owners 
have proved that Dayton Steel Wheels 
have greater strength than ordinary 
wheels. 

Then they have found that Dayton 
Steel Wheels never get out of round 
or flattened by hard usage or warped 
by exposure to sun and rain. This 


Built for solid and pneumatic 
type axle. Insist that your next 


THE DAYTON STE 


A Light Steel Wheel 


Main Office and Works: Dayton, Ohio 


Dayton Stee] Truck Wheels 


means longer life to the truck and to 
the tires. 

They have found a saving in dead 
weight, as Dayton Steel Wheels often 
weigh 100 pounds per set less than 
ordinary wheels. 

Finally, the accessibility is a fea- 
ture they greatly appreciate when it 
is necessary to refill grease cups, ad- 
just brake mechanisms or put on tire 
chains. 

Commercial transportation is not a 
matter of individual whims, but of 
cost and dependability — which may 
account for the present enormous de- 
mand for Dayton Steel Wheels. 


tires and for any standard 
truck be equipped with them. 


EL FOUNDRY CO. 
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That’s why you see only im 





This counter requires no special fixtures for at- 


to 45 degrees or 1 turn, which registers one on 
the dial. The large, legible figures are easily read 
ten feet away. Counter is regularly furnished 


Price, $18.00. 


less than 14 size. 


FREE—This new 80-page booklet shows 
everything you could ask in a counting device. 
Tells how to find and select the counter you 
want for any given application. Pictures some 
applications and suggests many more. It comes 
to you with our compliments, if you ask. 





Machines Made More Self-Managing 


Your punch press (for instance) with a counter at- 
tached becomes more self-managing. It makes its pro- 
duction-record as automatically as it makes stampings; 
automatically it holds the operator to a good record. | 


RW 


COUNTER 


taching. Strong stops limit the throw of the lever 


with 5 figure-wheels, and may be sef back to 
zero by turning knob (at left) once round. Cut 


The Veeder Mtg. Co., 


— 


provement registered ona 


At left is shown a big new develop- 
ment in a Punch Press Counter; a 
heavy-cased, ratchet mechanism, im- 
mensely durable. Suitable as well for 
printing presses, and all heavy-duty 
machinery where a_ reciprocating 
movement of the machine registers 
an operation. 








18 Sargeant St. 
Hartford, Conn. 
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RADIO&AUTOStorageBatteriesCHARGED 
From Lamp Socket For Few Cents With an F-F BATTERY BOOSTER A 
Fall Wave Magnetic vo met fc Yelt 0 ycle A.C, Type A-B 
Charges 6 Volt’ A’’@Autoéu ts &Llo ud Speaker Uo rage | 
Batteries In Series Inductiv ~~ At me Beanie [ onnecting & 
Mutiple Connections U c d 

NothiogLikelt Made 














me 
6 volt Hattery ae 6 amps $16 
an”, 120 Volts $15 
$ 





Type 6 
Type it har 4 = 8 Rettoripe } 
Type « Hoth * 
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ree Type 
time limits, 8 
with AMMETE a 
P urchase from Dealer Mai for 
rompt Shipment. Or If For Par sol Post 
a & Insurance Charges. Or 
a ives forwardedC.0.D. 
R TE mmeddiately 
. for FREE BOOSTER BULLETIN 22 
& 12 Battery, 8 Ampere, Full Wave Automatic ROTARY Bolletin 22 B. 


THE FRANCE MFG. CO. CLEVELAND. OH'I0, U.S. A. 


Canadien Distributor: The Jack V. E . Hamilton, Ontario, Canada 













‘The Magnavox Co., Oakland, Cal . 


New York: 370 Seventh Avenue 




















Kennedy Radio 
Receiving Sets 
KENNEDY 
EQUIPMENT 


Recognized everywhere as the 
very finest made—write for 


Dependable Radio 
Equipment & Supplies 


To obtain the best results in Radio com- 
munication, buy your requirements from 
us. Order by mail. Wholesale and re- 
tail. Catalogue and Price List on request. 

Bulletin C-3 


DOUBLEDAY - HILL Bulletin C3 
ELECTRIC CO. || secouine KENNEDY co. 





Washington, D. C. Pittsburgh, Pa. (Incorporated) 
WMU Broadcasting Stations KQV SanFrancisco U.S.A. Saint Louis 














YOU WANT THE BEST 
« RADAK = | 


The RADAK HR Receiving Set is 
eaid by delighted owners to surpass sets 
costing double. Every home should 
have a radio set. | 


Don’t Wait. 


Distributors : 


rie | GENERAL RADIO COMPANY 


Investigate Now 

















“B” STORAGE 
BATTERY PLATES 


Lead type, size °4x 
214 inches. For high 


CORNIRSUAN TUBES 


| CAMBRIDGE MASSACHUSETTS 
For Radio Receiving Sets 


Cunningham Tubes will im 
rove the reception of any 
Radio Set. It eliminatesall 


hissing and is recognized as 
the one tube for Home Receiving 
Equipments 
he 


Write today for book 


. ‘ fing » Tubes o , 

| Nd ye Ry ~& -- voltage ‘‘test-tube’’ 
the name <= your “ ” . 

TYPE C-300 nearest de or“‘bottle” batteries. 


T he « Soningbem 


Saper Sensitive 
nica! Bureau 


© DETECTOR 
is 
$35.00 § Addressyourprob 
lems to Dept. A 


€. T. CUNNINGHAM 
Home Office Eastern Rep'tive 
248 First St., 154 W. Lake St., 
San Francisco Chicago, I) 


sat your service 


Write for descriptive 
matter. 





|| J. A. RITTER, Lansdowne, Pa. 

















Radio Inventions 


WS shall be pleased to have you consult us with regard to patent- 
ing any new radio equipment which you may develop. Two 
members of our staff of attorneys, formerly with the Western Electric 
Company, specialize in patents relating to the radio art. 


Office consultation particularly invited. 


MUNN & CO., Patent Attorneys 
New York City Tower Building Chicago, Iil. 
Cleveland, Ohio Scientific American Building, Washington, D. Cc. 
Hobart Building, San Francisco, Calif, 


Woolworth ral 
Hanna Building 














Radio Notes 


A Review and Commentary on the Progress in This Branch of 


| Rapid Communication 





effect that the Canadian 
Company, in cooperation with the 
parent company in England, is contemplat- 
ing the erection at Vancouver of a radio 
station which will permit direct communica- 
tion with Australia. This would be one of 
the largest and most powerful radio stations 
in the world and would probably cost $2,000,- 
OOO or more. 


Radio Broadcasting in Cuba and Porto 
Rico from recently established stations 
is attracting much attention, according to 
recent Commerce Reports. The Cuban sta- 
tion is of 400-watt capacity and sends out a 
40-meter wave with a range 
Broadcasting from Porto Rieo began towards 
the end of last summer, from a 250-watt set. 
The latter broadeasting station has been 
heard at points 2000 miles distant. 


Radio Business Today is proceeding at 
the rate of from 50 to 60 million dollars a 
year, according to an official of the Radio 
Corporation of America. “Experience has 
states this official, “that the depart- 
ment store is not making a success of radio. 
Some music stores have done but 
the electrical man has proved himself to be 
in the best position and will carry away the 
business if he sets himself to sell complete 
units by progressive merchandising methods. 
The sale of parts will continue to the 
teur experimenter, but there will be separate 
fields for development.” 


Radio Telephony in the West Indies.— 
The West India Committee announce that a 
system of radio telephony has now been 
successfully established in the British West 
Indies. The group benefited by this means 
of communication is the Turks and Caicos 
Islands, Grand Turk being now connected 
up with South Caicos and Salt Cay, distant 
twelve and eight miles, respectively. By this 
radio telephone the Commissioner now 
able to converse with officials in the neigh- 
| boring islands. The system can also be 
| used for radio telegraphy, of course, and has 


vices are to the 


Marconi 











show .” 


a good job, 


| 


is 


already proved of great value in enabling 
the people of Grand Turk to know when 


isteamers are approaching or leaving Santo 
| Domingo for their shores. 

| - = e0 . 
Marconi’s Calling Device.—In a recent 


issue of the London Hlectrician appears a 
description of the Marconi radio calling de- 
vice which depends essentially upon the 
transmission of a series of Morse dots on a 
600-meter wave length, at the rate of 3 per 
second, and the effect of these dots on the 
|receiving apparatus is cumulative. In ordi- 
nary radio operation it is not likely that} 
even eight consecutive dots would be re 
ceived in this way, but in order to ensure 


practical freedom from accidental operation 


of 2400 miles. | 


Vancouver Radio Station.—Latest ad-| ments vertical antennae were found to give 


the better results. Horizontal antennae gaye 
practically no reception. A loop of a single 
turn was used with fair results. The strata 


at the experimental mine lie almost hor 
zontal. The mine is a comparatively dry 
mine, but the overburden is damp, and a 


| small stream of water is continually flowing 


| 


from the mine. 


Free Medical Radio Service for Ships 
at Sea is announced in a recent co: 
munication from the United Fruit Company 
from its hospitals in the various countrivs 
of Central America and from its passenger 


|steamships. So far as the United Fruit 
|Company and its subsidiary companies are 
|}conecerned, this service is available without 


charge to ships of all nationalities throuch 
the radio stations operated by the United 


Fruit Company or the Tropical Radio Tel 
graph Company. MKadiograms requestiig 
medical advice should be signed by the ea)- 
tain of the ship and should state briefly, but 
clearly, the symptoms of the person afflicte:|. 
This free medical service is _ established 


| primarily for the benefit of ships not earr 


ama- |“ 


| ated 


| water-cooled, 


| Carnovan, W 


the number of dots selected has been fixed 
at nine. he transmitter of this calling 
device serves to send out the dots. For re- 
ceiving these signals a three-tube amplifier 
and tuning cireuit are provided. In addi- 
tion, an oscillating relay is provided which 
is adjusted so that its normal period of 
swing is the same as that of the transmit- 
ting wheel. The oscillating member of the} 
relay is set into operation, and each swing 
is of greater amplitude, until at the ninth 


swing an arm makes a contact and closes a 
local circuit containing an electric bell or 
{other signaling means. 


Underground Radio for Miners.—Ex- 
periments were recently conducted at Bruce- 





ton, Pa., by the Bureau of Mines, in con- 
junction with the Westinghouse engineers 
for the purpose of determining the adapt- 


ability of radio communication to mine res- 
eue work. Signals were distinctly heard 
through 50 feet of coal strata, but audibility 
fell off rapidly as this distance was in- 
ereased. With a receiving instrument 100 
| feet underground signals from a station 18 
miles distant were distinctly heard, but an 
iron pipe, containing electric light wires, 
which extended therefrom through the mine, 
| assisted greatly in the reception. The fact 
|that signals were detected, even though 
| faintly, is looked upon as sufficient to en- 
| courage further experimentation. The trans- 
|} mitter used sent out continuous waves of 
200 to 300 meter wave length. In all experi- 





should oceasion re 
hold consultation 


however, 
quire, ships’ doctors may 
by radio with the United Fruit Company 
ships’ doctors and hospital staffs. It is r 
quested that when sending medical advice 
radiograms, radio operators check them 
(number of words) DH Medico.” These 
“DH Medico” radiograms will be given pref 
erence over all other radiograms, excepting 
SOS calls, throughout the radio service of 
the United Fruit Company and subsidiary 
companies. 

Trans-Atlantic Transmission with 
Vacuum Tubes took place recently when 
an experimental high-power tube set at 
Radio Central, Rocky Point, L. I., was oper 
eontinuously for 16 hours, handling 
commercial traffic with Great Britain and 
Germany on a wave length of 19,000 meters. 
The set itself is for the time being composed 
of three 50-kilowatt, 15,000-volt, water 
cooled, metal vacuum tubes, known in the 
engineering world as kenetrons, used as ree 
tifiers, and six 15,000-volt, 20-kilowatt, 
metal pliotrons, used as hig 
frequency converters. For the experims 
with the tube set one of the several radial! 
arranged antennae, each more than 114 miles 
and supported by six towers, was e¢1 
ployed. A current of 350 amperes was «i 
livered at the antenna circuit. The Britis! 
Marconi Company have in their station 
ales, a tube set made up by 
parallel 60 air-cooled, fragile, glass vacuum 
tubes of approximately two kilowatt inp: 


ing doctors; 


’ 
iong 


capacity each. The American engineers 
have reduced the number of tubes necessary 
for a set from sixty to six, by increasing 


their individual capacity from two kilowatts 
each to twenty kilowatts each. 

Dry Cell Vacuum Tubes.—The greatest 
change that has been brought about in radio 
of late is the growing popularity of the dry 


cell vacuum tube known as the WD-11. This 
tube, which is now available on the open 
market, was formerly supplied only in con 


nection with a well-known type of regenera 
tive receiving set, the main feature of which 
was its vacuum tube operating on a singl 
dry cell and a small “B” battery. Th: 
WD-11 eliminates the costly and troubl 
some storage battery and substitutes in its 
place the simple, inexpensive dry cell. This 
tube, contrary to widespread belief and un 
founded claims, is available in only ons 
model which, however, works quite well as 
a detector or an amplifier. Distances quite 
as great as those covered with the usual 
storage battery tubes are now being spanned 
with the WI-11. The filament of this littl 
tube is of platinum wire, coated with an 
oxide for the production of a profuse flow 
of electrons with a minimum temperature. 
The filament, which should not glow brighter 
than a dull red, consumes about a quarter 
ampere. A single 2214-volt battery unit will 
prove satisfactory in the plate circuit, but 
for amplification the potential may be 
raised to 80 volts if desired. The WD-11 
enjoys remarkable freedom from tube noises. 
For detection, it should be used with a grid 
condenser of .00025 mfd., as well as a grid 
leak of 2 megohms, 
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yg Archaeological Notes 
Ancient Carthage in the Hands of | 2 - TRADE MARK - 
Speculators.—The site of ancient Carth- | 
age is being sold off and divided into build- | AU D } O r ey O ay E 
. ing lots, and the surrounding hills, rich in | 
of history, are being slowly covered with resi- Patents Pending; Design Patent Pending 
dential villas. r 
Excavation on the Sea of Galilee—|} For Radio Reception and Phonograph Record Reproduction 


Part of an ancient wall and columns be- 


Co es longing to the ancient city of Tiberias on 


“A Radio is the favored recreation for the Sea of Galilee have been recently re- 





NO DISTORTION 














give | 
= long evenings. ‘Tune up. listen in, || covered. As soon ax the ruins were dis OF MUSIC 
on and the fan be ins —if it . SIGNAL covered expert archwologists were summon 
rata equipment. Feri it ‘‘comes in great’ and the excavations will be carried out under | OR SPEECH 
ho with SIGNAL. Made by an or- scientific control. It was near this city that 
y ganization which grew up with wire- Jesus preached his Sermon on the Mount, Remarkable forits rich, 
: vr > Ve , 
~ l less, service is inbuilt. SIGNAL has = Fao ve > oe to have natural and clear tone, 
. come from a near-by town. 
stood the test of time. y the BRISTOL AUDIO- 

hi Carving on Lebanon.—On the face of a PHONE reproduces 

Ips SIGNAL Hulbe cliff in the Lebanon hills Rameses II, King ; af 

“7 “ rt of Egypt, well over 3000 years ago ordered songs, instrumenta 
o Battery Charger his stone carvers to inscribe a tablet setting music, speeches, an- 

- . a 5 | forth his conquest of the land. The figures nouncements, etc., with a 

. . ons ene § ite os }of the ancient Egyptian ruler and his men greater audibility than is possi- 

any 110 volt A.C. light- || still are visible. A few feet away one may bl ith h di se, 

* ing socket. Increase the || see, carved in the same rock by a British e with other radio receivers. 

a ’ cate teentad ae bap | stone cutter, a record of the coming in Sep- 

it teries fully charged. || tember, 1918, of Field Marshal Sir Edmund BRISTOL ONE-STAGE POWER AMPLIFIER BRISTOL AUDIOPHONE 
Wi pg pou hate Dee H. H. Allenby, G. ( “ B., commander of the For use with the ordinary Two-Stage Amplifiers now in use. Requires no Battery for Radio use. 
| , ‘ allied forces in Asia Minor. And the pas- Gives greatly increased volume—especially with BRISTOL BRISTOL AUDIOPHONE, complete 
ss g Use th oe I SIG sage of the centuries from B. C. 1300 to ee eee on “see ay ne og for Radio, 15-inch bell . $40 
“ap NAL oe re TR ane ; - A. D. 1918 is recorded by a dozen other frequency o. C Battery required. Price of Amplifier, $ BRISTOL AUDIOPHONE, JR., com- 
Me ‘ enema guide you to real Radio enjoy- earvings, each deseribing the march of a plete for Radio, Il-inch bell . $22.50 


victorious army. 


BRISTOL AUDIOPHONE, 
WITH BRISTOL PHONO- 
GRAPH RECORD TRANS- 
MITTER & CONTROL BOX 


Reproduces a record with the 
true tone and amplified 





rr The Origi Swasti Sy . 
! Minos The subject of the origin of the Swastika 
ior ls symbol has given rise to protracted con- 


any Factory and General Offices : troversy. The latest contribution to the 


1921 Broadway, Menominee, Mich, || (uestion is that of Harit Krishna Deb in 
the Journal of the Asiatic Society, Bengal. 

















vier 
hem Atlanta Boston Chicago Cleveland He suggests that it is a modification of the h : 
“ Minneapolis Montreal Pittsburgh || mode of expressing the ancient Hindu sylla- volume of the origina voice 
7 San Francisco St. Louis Toronto ble Om, which is used in religious rites. or instrumental music used in 
< This a . f i:  aeeiin ae making the master record, and 
ng You'll find our local address in your Tele- I his, a pothook with square ends, was free ate i mechanical quality. 
of phone Directory. duplicated, one across the other, to form C b d h 
iry 2057) | the Swastika, meaning “bringer of bless- pono e Pri ~ + lhcconiner 
—— om —— =< = at ee: ae .- apa a8 rap rice oO 
Coupon For Guide To ‘Radio Satisfaction se _ wl ee wat . an — ~ oe aes Outfit complete, including Record 
‘ith a es enth century, when it was used as a cattle- , , Transmitter, Control Box, and 
hen i Signal Mioctrie Tite. Oe. os. Mich mark. Another reference is well before 528 AUDIOPHONE - $80 
t i Please send, without obligation, your inter- B. C. It is found on gold leaf on a vase (A UDIOPHONE can be used for 
esting book’ about SIGNAL Radio Sets and || with relies of Buddha, and it appears on the AUDIOPHONE PHONOGRAPH RECORD REPRODUCER OUTFIT both Phonograph and Radio) 
me Parts, to the name and address written on , 4: i 979 999 * nm 
ing the margin of this page. | Edicts of Asoka (273-232 B. C.). The 
> earliest example known is on a_ spindle MADE AND SOLD BY Price, Hand Speech Transmitter, $20 











| ——_—_S_S ~| whorl fre ity of Troy, abo 
rs, fl ~ my {1800 Be C., and it is frequent in Grek] 1 HE BRISTOL 
a - | vases about 600 B. C. COMPANY 
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the Discovery of the Tomb of Herod’s 

: Stud: ke “s *s WATERBURY, CONN. 

<7 eacho hee sare uy sng. elt any tease | COUSIN.—It would appear that Herod’s BRISTOL AUDIOPHONE HAND TRANSMITTER 

; g.complate course of  Merblas Shop. Carpenter, | COUSIN was not very much of an object for Branches: Used for amplifying speech, vocal or instrumental music. The 

£ Painting. | Engineering Railroading. end tweaks archaeological inquiry, but it seems _ so. Boston, Philadelphia, Pittsburgh, Chicago, amplified sound from one Transmitter can be distributed 

é brings yours. — The burial place of Antiochus has been New York, Detroit, St. Louis, San Francisco over a wide area by using a number of AUDIOPHONES. 

é F.d3. Drake & Co., Publishers 
1065 Michigan Avenue, Chicago found by explorers of the Museum of the 
: —_—____—_—_—— -| University of Pennsylvania, at Beth Shan, occa ios ei Talladega cantatas 
CROSLEY RADIO in Palestine. In all probability Antiochus ee —— —— . = 

- APPARATUS was one of the men charged by Herod with ns QUOTES) Tenn) 

l directing the slaughter of the children of . i 
sethlehem. No discovery which has been 

helpful sugges Seat. of |made in the Near East in a long time com- O i EL OLCO t T 
] right instrument or parts, if you wish . . “a ie one “ 
'S_| to build your own outfit. Sold by pares with this. Levels of six cities have . a ee 

) 4 bene GuOBLEY MPG CO. | been found so far at seth Shan, and it is ‘Fifth Avenue and Thirty First Street 

’ Cincinnati | known there are more below. The site is 

ul FREE "CATA LOG- | said to have been occupied for a longer con- NEW YORK 

ng tinuous period than any other place of hu- Centrall y Located 

tts man _ habitation. - It was also the most Comfortable Appointments 
fought-over spot in the world, since it com- elicioues Food 





mands the gateway between Mesopotamia 
and Egypt and was necessary to the con- 
quest of Palestine. Crusaders fortified the 
hill, and General Allenby took it from the 
Turks in the World War. 


To Dig Up “Ur of the Chaldees.”—Ur 
of the Chaldees, ancestral home of the Patri- | 
arch Abraham, is to be explored down 


enenecindian water $2.50 & $3 
Room-with bath $350 & $4 
Suites from $8 to $10 
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RADIO BATTERIES 


—designed by wireless specialists 
7 Burgess radio batteries are de- 
- signed, made and sold by radio 
engineers. Burgess didn’t rush 
into the field with merely a col- 
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* lection of flashlight cells. Bur- through the dust of centuries to the earliest | | ial 
Ti " " - -_ . 4 . sys ne EF} 
: yeh ree CS records by experts of the British Museum Kellogg Radio Equipment for Better Results ° 
ts | Geles the geome papuieme of anc :- a _ of Pennsy — Mu- |} ei 
™ radio began. seum, Dr. G. B. tordon, director of the Uni-| } The Kellogg Variometer a 
: Leading manufacturers specify and versity Museum, announced recently. ; Dr. 4| 

Gordon has just returned “from a trip in 4} 


progressive jobbers handle Bur- The stator and rotor are of Kellogg Bakelite, with 


gess radio batteries. which he made arrangements for the joint properly proportioned windings of well insulated 
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i= 
_ BURGESS BATTERY COMPANY expedition and saw the explorers start for ; copper wire. ; 
al Engineers — DRY BATTERIES — Hensfactrers ee eee Mesopotamia. 5 sible scholars and 3 Two terminals are provided for the rotor and 4 
ae = sin = ea Rie M.; i tr a Pa A ge aka ca f three for the stator, permitting the variometer to be : 
Te announcement with declarations that the| § gy a alway on ‘co ddied euatecte: ; 
a attempt to wrest from the ruins of Ur the| } thing to wear or “short.” A spring takes u all 3 
“4 secrets of the city’s antiquities is the most if la — alae the pee to Bn with a Aine j 
. important archaeological effort of the last 3 wan . Y ) ? 
er ” : ie even motion. No. 501............ .-..-- Bach $8.00 [4 
eentury. The two museums will share equally] ¢ et 
er . ‘ > : ieee pe! Pi 
i a — Heretofore no systematic digging if Kellogg Radio head sets, variable condensers, plugs, jacks, condensers, tube sock- | 4 
as 1as a done at Ur, yet great libraries of f ets, rheostats, coils, varicouplers, microphones, etc., are the best that money 1 3| 
: cuneiform texts have been assembled at the] if can buy. Use Is the T | 
1 two museums from material picked up near| it se Is the Lest 4} 
Ur by Arabs and passing explorers. The| if! 3 
d information obtained from these sources was Fi KELLOGG SWITCHBOARD & SUPPLY COM PANY He 
d : said to show conclusively that the ruins con-| jf} _CHICAGO (3 
' tain thousands of tablets with important] |F} = ; ——__ . ——— _: 
records. TURARAMAERAARURPURAUARE RARULMUAMARRRRRDUD ED RRRARACRAERAMMDRD Ade ARUR ERR ROMs hha Moen hee Ue) 
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The Electric Taxicab.—Despite all the which rests a heavy wooden cover lined on 
improvements that have been brought about) its under side with zine. This cover forms 
in the gasoline automobile, the eleetric auto-| the second electrode. The current is d- 
mobile still survives, even if it is not very|justed to about 50 amperes. The passage } 
different from its earlier models. And the|of the current through the fodder will heat 
| best proof that the eleetric automobile is by | it until a temperature of 50 degrees Ceri 
Ino means extinct is to be found in a large| grade has been reached, at which the eon- F 
fleet of electric taxicabs which has been put! servation process is finished. | 
int rvice in New York City. These elec- a . ° . . te 
‘ 5 pabarondir na ove the same lines as the| © exible Cords come in various weights . 
trie taxicabs have the same lines as_ the enh teauletiens Caine tan Gee yo 
usual gasoline taxicabs, ineluding the hood pee at eae ps a the vat ee tp pl 
od ds . » heavy reinforce: 
underneath which is placed the storage bat “ee, : oo sian ou 
t super-service cords for portable elect ie Ye 
ery. ry . . . 
J. : ’ tools. There is, for instance, the so-eal!ed oa 
Sane Aarem with ag ote all porns Brewery cord, which comprises strane = 
- Sor all joinn ekg niesrene: Pha San “ tinned copper conductors insulated with Sa 
o sotder i “) Ss i 3 bed 4 . . 
‘ 7 . seamless rubber and covered with blick 
to insure reliable and permanent circuits. weather-proof braid The tue Gunde : P 
Of late various forms of electrical connectors | ¢ , aa. ee : 5 
: form a twisted pair. Then there is anottier 
have made their appearance on the market, : r sas Pa 
: ; - . Ans 7 -}eord which has additional black weather 
There isa nightly performance of Grand having for their object the elimination of proof braid on brewery cord, to protect re 
"a : ee ‘ ; { ( me 
Opera. Let Tuska Reliable Radio take you, solde a One of - —_ 2 gp noe Poe against dampness. Packing-house cord has a \ 
feonnectors 18 a iny 1 oO Nt ure ng) - " - 
together with home comforts f= vid Siti; Sine occiniath Wires in ee anes tee filler and two weather-proof braids our 
yrrovided w vo se » » Con- S 
: ; oe : added to brewery cord. eck cable § Pal 
Tuska Quality Radio Apparatus is reli- nected together are inserted into the opposite = r oO re ery —_ , . € , * ible i 
: seamless rubber insulation between 
- _— P able in service, moderate in price fends of the square tubing, and the two filler and the braids of packing-] <a M 
Catalog Number Four . screws are screwed down tightly. The con-| 70° ®™ che BFalas Of pacEmg-neEte C 
contains Mervelous Ask for Tuska Radio at your dealers pares te then taped in hie cad cena Heater cords have extra flexible conductors 
article on tating today. ' lle ne slice ov Kein : ; eovered with plain cotton, insulated Wo 
P “ sa sold s ee O ‘ ° . 
b  ecageek ae And i $ I ‘ : rubber compound, braided asbestos | fil Scie 
brings «é The C. D. Tuska Company A Table Fountain driven by an electric) finished with gray or black glazed cott Han 
Co vou 45 Bartholomew Ave } pump has now made its appearance. A | outer braid. Super-service cords have ro. Tow 
~~. Hartford, Comneeticut small universal ele tric motor drives al cen stranded copper conduetors, cotton-wou Heb 
trifugal pump which forces the water in a) insulated with rubber compound, cover 
s » - o; ° P one 
pan into the 12 inch spray ring and out in| with cotton braid or tape. These conduct 
| the form of sprays from »0 spraying noasies. are cabled together with eotton = corils. 3 
The motor and the pump are placed under a| eoyered with two layers tire-tread rubber Scienti: 
| »] glass dome, whi he is attractively illuminated cord insert between layers. The completed yea 
) by two electric lights. A special rheostat cord is vuleanized in molds under comp: Postag 
| takes eare of any variation in the electric sion. These cords are made in two, thi 
* feurrent and also controls the height of the} ang four conductor styles. Foreign 
| sprays. The lights are also controlled by| j a ; Canadis 
lmeans of this rheostat device, quite inde-| Ore Detection by Electrical Methods. Remit 
| pendently of the sprays. The pan contains rom time to time there have appea 
a . . ‘ es , } ha , , va ries , “ 
Fstablished 191] about three quarts of water and measures V#rious methods for the electrical detect 
120 inches across by about two inches deep. of mineral deposits. Some of these meth: LEAF 
An El ie Coal-C ‘ Syst have been out-and-out quackery, intended 
Mectric al. ” - . -_ je Que : 
\ an © — * Matin drertihe ys age separate credulous individuals from th: A fine 
eccoraing 0 ie putictin ertinon, an unNn- : ; 
7 he . = money. Others have beet -riou ffor { 
— a ea ——— | usual electric conveying system has been in enter. a eee — t 
ed for ti purp se of fillin wut based on the increased conductivity of ter I 
Stale or 1e@ Irpose 0 ing f ’ . . . . . pa 
: = ‘ain abounding in mineral de ts. 
matieally the coal bunkers of the power rain abounding in mi a [ 
ry oll alll Stee tuntiet most recent method which appears to 
jouse oO é arge stee a e *Kkets . ° ° " “ “ 
: worthy of consideration is that of two Swed 
each hold 900 pounds of coal, and run under-| . ee ee attr 
| , n elevated rail syster Ty ish engineers, Harry Nathorst and Hans 
s g me i levater i stem. e ree . ° 
P —_ © 1 : “a F . , ; I Lundberg. Their method is based upon t 
wo running wheels are ariven Va smi - . 
& , : »bservation f two Englishmen, Daft 
direct-eurrent motor, which collects the eur-| Wiliams, that ores, which are better el 
rent with a short trolley pole from a 110-volt eige 1 : , : : 
; yet T) ' 1 of tl trie conductors than the surrounding roc 
0 P i “e * average speed o e ° ° 
or “m SO feet =A siete her there ners produce strong | disturbances an an _ elect 
= i . ’ , lin t , : , field existing within the area in which t! 
“ur s as smi: as fee rt 1 ‘ . assed, " 
The. - a i : ist a ye l . Ne chad oceur, and that such disturbances, altho 
» tot: raveling stance , uckets : 
, “e090 1 ne pat in el fe ; _ . they mostly take place in depth, nevert 
‘a1 yam rN emg -” on ree " " less are to a certain extent reflected in t 
‘lose Oo] S wre are s *kets ry | . > one 
agers 1 ‘4 : bast 1 adiers = . “ flow of the current on the surface. Thus it 
ng. a ¥ ag ne ! tons of coa a a is possible by observations on the surfa 
~) eyes our ntere gy ¢ omatie rs J “ 
tockia ROU y. an h iteresting caitiohame to determine the existence of ores lying 
co ties - age = used! to prevent collisions depth and at the same time to determi 
| or = oe sie : f - their position and approximate extensi: 
Electrical Prospecting.—Any mineral | Phe present method ealls for the produc 





mass which possesses metallie electrical con 


| ductivity throughout a sufficient depth and 


tion of the necessary eleetrie field in the area 
to be investigated. For this purpose a fixed 


which lies underground in such a_ fashion primary circuit is employed, consisting of 
that part of it rises above the water table two poles or electrodes and of two co 
produces in the surrounding moist terrain | duetors connected to a source of current 
electrical currents obser able by the differ | In this method of ore detection the electrodes 
ences of potential which they produce. This are formed of long galvanized steel ropes 
principle, according to a recent article in| which for convenience of handling are d 


Enaineerinag and Mining Journal-Press, is 


the basis on which experiments in electrical 


vided into lengths of 150 feet or more. In 
order to produce good eleetrie contact with 


. prospecting were carried out. The entire | ghe ground, these ropes are fastened to steel 

: a " Cio 2 ere + explained, as . the — spikes which are driven into the ground at 

4Die Portab] : y equi : of utilizing these currents to determine the| regular distances apart Electrodes of this 
ort able ‘ f . ipme Mo : eat i sree The . ; me gula sti api - ctrodes o 

ei M1~pDorp_ Or Circula, Cc a 248 s. W une oben of _minerals. Phe results of field| tyne are called common linear pole or lin 

Used id -22. . Tite work in various metal mines in the United | gjeetrodes. The conductors consist of ord 

POSsib je Zener. If You h States and Canada made by the author are| nary insulated copper wires. The source of 

cal t 0 ator Nake let ; ¢ ave presented. he most important application current consists of a little hand or power 
aa rucs; ation Of @} , _ help y ower Prob] of this method is its value in the preliminary | grjyen generator, which produces — singl 
dri]] ICtio lectrj Ncurs FOU wy, : em determination of advantageous locations for te : Rnd 
ils, floor 1Uip ITS no ob]} rk it Out : 100 . 6 ation T) phase alternating current with a maximur 

teleph t SUrfacers Ment — Ration on y > Ie diamond drilling. Coal is also subject to} tension of 220 volts. For finding the leve! 

and es, Sport and ders, field A letter wil] ies Part, ee we | lines a movable secondary cireuit, the so 
Many Other »d light; €ngineer MW brin ou Electricity to Conserve Fodder is one) called searching cireuit, is employed, cor 

ro ne ng to your off aol Taveling of the later-day uses for electric current,| sisting of two iron rods with insulated 
mes TaCtors Use Th ce, 8 iccording to a recent account in the Hlek-| handles, the so-called searching rods, econ 

note Places t Is unit ; Mir way trische Kraftbetricbe und Bahnen. The| nected with each other by insulated copper 

Ore impossib) o jobs h In re ; Motor a withor, Dr. Boekelmann, recommends the wires, to which a telephone is coupled 

eTeto. N8ing, Min, °mpany general use of the electric method for fodder| Usually it is most eonvenient to employ a 

Es Chigan, U.S. 4 conservation, not only because it is efficient,| telephone helmet with double ear pieces, 

stern _—_ but beeause it is simple enough to be readily | which can be coupled in series or in paralle! 


Ww. d 
olwort), Building Export Office 


earried out at a slight expense. At the bot 


tom of the silo a large steel plate is placed, 


The result of 
this electrical survey is a chart showing th 


according to circumstances, 


New York connected to one pole of the electric supply, | varying electrical conductivity of the terrain 

which can be 200-volt direct current or 220] covered, and indicating the possible ore de 

¥ ‘ t t j to 580-volt alternating current. The silo is| posits which cause certain irregularities in 
® ® ie @ am (then filled with eut greens, on the top of the electrical conductivity. 
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PATENTS 


Trade-marks 


Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


If you have an invention which you con- 
template patenting, or a trade-mark which 
you desire to have registered, we shall be 
pleased to have you consult us. We have thor- 
oughly experienced attorneys in our New 
York, Washington, Cleveland, Chicago and 
San Francisco offices, with long experience 
in preparing and prosecuting both patent 
and trade-mark applications. 


NNUAL 


Prompt, Conscientious and Efficient Service 


AMERICAN contains 
Patent Office Notes, Decisions and other 
matter of interest to inventors—and particu 
lars of recently patented inventions. 

We shall be pleased to send, without charge, 
our Handbooks on United States and Foreign 
Patents, Trade-marks and Copyrights. 


MUNN & COMPANY 
PATENT ATTORNEYS 

Woolworth Building, 

Scientific American Building, 

Hanna Building, 

Tower Building, 

Hobart Building, 


The SCIENTIFIC 


NEW YORK 
WASHINGTON, D. C. 
CLEVELAND, OHIO 
CHICAGO, ILL. 

SAN FRANCISCO, CAL. 


Wd 


Annual Subscription Rate 


Scientific American (established 1845) one 
FEBic. obo ncevedccosesccenccencecssecceese $4.00 | 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama 
Foreign Postage......... $1.00 per year additional 
Canadian Postage........ $0.50 per year additional‘ 
Remit by postal or express money order, bank 


draft or check. 





LEARN WATCHWORK xNDTENcRAVING 


A fine trade commanding a good salary and your 
services always in demand or you can [| 
start in business for yourself. At | 


BRADLEY INSTITUTE 


The greatest school for 
yatchenaiore in the world - 
dress ological Dept H, 
Bradley P« iyte chnic Inst., 
lll., for our latest catalog 


JEWELRY WORK | 














We Save 83000 Every Year in One Plant 


The Twin-Fire Hand Stoker increases boiler 


I bore 5 saves 10-30 per cent fuel and eliminates smoke. 
Inst alled under boilers 


from 50 to 1000 H.P. in 
Office and Industrial FRI lings. Send | 
, ke whi th tells how and why 
Full of facts, Interesting : BOOK 
bh ig FIRE 5 FURNACE COMPANY 
, 405 arborn Street, Chicago 
‘Successful Forance “e Builders Since 1898 


Apartme 





not spend Sp ring. Summer and Fall $2 
gathering butterflies, insects? I buy \ J 








hundre ods f kein is for collections 
oan ae tenes — ‘Simple outdoor “Get is quite different. The trick that largely 
Riestrated Pre x Si! MR. SINCLAIR, Desler ia 8 overcomes this is to leave the ear standing 
Insects, Dept. 36, OC CEAN PARK, CALIFORNIA. FT RAE™ in low gear over-night; and in the morning, 








10“s Ss et circular «$15 5 
describing the SENSITONE 
Long Distance Armstrong Re- 


generative Radio Receiving Set, pon A, 


we sell, complete with batteries, tubes, head 


set and aerial—all ready to listen to concerts—on 
easy payments. Enjoy the pleasure of radio while 
paving for a Sensitone 


Hl. R. Wakem & Co., 854 Washington Blvd., Chicago 


HOMCHARGER 


for a Nickel. Price $18.50. | 
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| trucks 





|}automobile and slippery pavements met can | 
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Automobile Notes 


Skidding.—Without at all deprecating 
the use of chains, it is proper to observe that 
the extremely vicious skidding of a decade 
gone is no longer with us. No one who re- | 
ealls the gyrations of former years when} 


Two Supreme Achievements 


in RADIOLAS 


RADIOLA GRAND 


The finest principles of radio detection, amplification 
and loud speaking are embodied in the new RADIOLA 


GRAND. 
The RADIOLA GRAND 


has been especially designed 
to receive broadcasting sta- 
tions operating on the stand- 
ard wave lengths of 360 and 
400 meters, but an additional 


fail to realize that the development of tire | 
treads that really grip the road has gone} 
a long way. 

Size and Speed of Trucks.—A — 
census taken by the Bureau of Publie Roads | 
on a much-traveled New England highway | 
answers the question, “How large is the 
average truck and how fast does it travel?” 
Forty per cent of the trucks were of 1-ton| 
capacity or under, 33 per cent between 1 and 
21% tons, 5 per cent between 21% and 5 tons, 
while less than 2 J per cent were of more than 

On a level stretch of road more 
traveled at 20 miles an hour than! 
at any other rate; 37 per cent traveled at a 


ceive broadcasted music 
and other entertainment and 
instruction. 

A telephone jack is pro- 
vided in order that head tele- 
phones may be employed 





higher speed. 

| is avai 550 for the reception o : 
Five-Bearing Crankshafts.—With the range is available a : wt . - ay broad 

higher speeds of the engines of the day, it is Radiola Grand and meters. By means of a new casting over grea istances. 


type of loud speaker, the 


Mahogany Stand 


|}found that the four-throw crankshaft with with “B” Batrecies 
| three bearings has a pronounced tendency to| tubes and full in. entire famil ma re- 
whip. The effort to overcome this with big- structions . . $350.00 y y RADIOLA IV 


; a 


Radiola IV is a self contained console- 


ger bearings and journals is not particularly 
type broadcast receiver. The cabinet 


| satisfactory. The ideal bearing, for a mem- 

| ber subject to the torque of a crankshaft, is contains a regenerative receiver, a de- 
single line or point; and the wider we tector, two stages of audio frequency 

|}make the bearings, the greater the twisting amplification, a new loud speaker of 

}and binding effect of the torque. The pres- | unsurpassed tone quality and all nec- 


Owners of the ever-popular Tin Lizzie are 
confronted with one aspect of the winter- 
starting problem that does not worry the 
lowner of a car with a gear-box. If the 
| transmission bands and clutch are sufficiently 
|tight to give satisfactory speed-changing, 
| there is no clean-cut neutral position of the 


| distinetly to be toward the use of five bear- 


}and weight of loads required to produce fail- 


country. 


there are seven general types of paving rep- 

resented, so that engineers may study the| This symbol of 
effect of known and measured traffic upon} @#@/ity is your 
each kind of material. Since the road’s| aacKen 


completion the effects of heat, cold and mois- 


ure 
index 
materials 
resulting knowledge 
value. 


essary batteries. 

Radiola IV is not only a highly efficient re- 
ceiver, embodying the latest developments in 
design, but is also a thing of beauty that will 
grace any drawing room or library. 

Both of these Radiolas provide exceptional 
long-distance as well as local reception. 

Ask your nearest dealer to show you the 
Radiola line. 


There’s a Radiola for every purse 


ent tendency of new practice seems rather 
ings with the four-cylindered engine of ex-| 
treme speeds and it seems a safe prediction | 
that we shall see more examples of such de} 
sign every year. 

Wrecking a New Highway.—A new 
Government road two and a half miles long 
is to be broken up, in the most extensive 
study of road service ever undertaken in this 
This Illinois road has grades vary- 
ing from zero to four-tenths of one per cent; 





| Radiola IV, complete with 4 tubes (1 spare), all Sateesion, 
headset with telephone plug and silk covered leads for 
antenna and ground ; $275.00 





@! 
. 





Sales Department, Suite 2081 District Offices 


San Francisco, Cal. 





ture have been earefully noted: now it will) 233 Broadway, New York 10 So. LaSalle St., Chicago, Ill. 433 California St., 
be subjected to rigidly controlled traffie by 
a battery of 10 motor trucks. The number a a 





different sections will provide an 
the endurance of various paving 
under different stresses, and the 
will be of incalculable 


in the 
to 


A Starting Wrinkle for the Flivver.— 


elutch. The setting of the hand-brake rem- 
edies this very nicely in warm weather, and 
takes the drag of the rear axle off the starter. 
But when the oil congeals overnight the story 





first of all, bring it back to neutral by jerk- 
ing the hand-lever up as violently as possible. 
This breaks away the congealed oil film more 
effectively than turning the engine over by 
hand ever can. 


EVERYBODY” 


ee 
RADIO FOR 
The book that makes Radio real 
AUSTIN C. LESCARBOURA, managing editor of 


Scientific American, has written this complete book on 


has sug- 
gested that the installation of thermostats, 
shutters, ete., is a confession of weakness; 











) Charges your AUTO or | 
RADIO Battery at Home 


that a properly designed cooling plant ought 
to cool the ear without the necessity for 
tinkering with it to meet the vagaries of the 
weather. The fact is, of course, that over- 
eooling is just as objectionable as constant 
boiling; and that the only way in which a 


Radio, its elements and operation from long years of 
personal experience in wireless and radio telephony. 
It is a hand-book for beginners and others; it can be 
taken straight to the work-bench for everyday use. It 


Send for FREE Bulletin | proper mean ean be maintained is by a e = . 
Aseteath Elec Devices Ca system that modifies its cooling capacity is the how, when and where of amateur radio telephony 
130 West Third St. Cincinnati, 0. | According to the weather. At the same time, —written in plain language—easily understood and as 
-| the thing ean be earried to an unnecessary il lied 
degree of fineness. During the season when easily applied. 
YN RADIOPHONES thermostats are busy and shutters working 352 pages; 116 illustrations and working diagrams; tables and 
overtime, while those who do not possess : di bl . A 
AND these gadgets fall back mainly upon the use codes; bound in durable cloth so as to be useful and lasting; 
: complete, authoritative, non-technical in language and fully ex- 


CONDENSERS 


3500-ohm Headset $8.00 
2200-ohm Headset 6.00 
43 Plate Condenser 3.00 
23 Plate Condenser 2.50 
Manufactured by 


The Carlisle & FinchCo. 





233 E. Clifton Ave., Cincinnati, 0. 








of newspaper and cardboard shields over the 
lower part of their radiators, the driver 
| whose front-end design makes it possible for 
him to slip off his fan belt will be able to 
| achieve much the same result in this way, 
|}and with a saving of power. Why burn up 
gasoline in driving a fan at 1000 revolutions 
} and upward, and then worry about means to 
/prevent the action of this fan from over 
| cooling the engine? 


plained; $1.50, by mail $1.60. 
OE ET TD Le aA TY ERNMENT TRIBE MMM IG Mig 
SCIENTIFIC AMERICAN PUBLISHING CO. 
MUNN & CO. 
Woolworth Building, . - « 
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Catalogue 


\IFREE 


One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Book, and Guide to 
Successful Radio Work —one copy is 
you irs } ree. 

Simply write us a post card and we 
will mail the complete book to you Free, 
by return mail, 

It quotes the lowest prices, amaz- 
ingly low prices on everything for the 
expert and the amateur. Every im- 
proved part, the most up-to-date out- 
fits, everything that is needed of the 
most modern type—at the lowest 
possible prices. 


It gives a list of broadcasting stations, and 
gives much information about radio construc- 
sen aad operation n. very one interested in 

adio needs this com, lete eocalegue and book 





Complete 
1 
hd * 

y Why Pay Higher Prices ? 
Montgomery Ward & Co. has for fifty years dealt on a 
Money-Back basis, absolutely guaranteeing everything 
they sell. ith quality absolutely assured, why pay 
higher prices elsewhere? Write today for this Free Radio 
and see for yourself the Saving it will bring you 
copy is yours Free. 


of instruction. 


One You need only write us a post 
car 


Wi rite to the house nearest you. Address Dept. 4-R 


- 


Chicago Kansas City St. Paul Fort Worth Portland, Ore. 


“TClanlt tosis ay tater open 





John J. 
Pershing, 
General 
of the 
Armies 
of the 
l/nited 
States 





WHY GENERAL PERSHING READS THE OUTLOOK 


MONG our excellent periodicals The Outlook has a very high place. 


Through its | 


4 columns one may keep in touch with current events and with the many National prob- 


lems that can be rightly solved only when public opinion is enlightened. 
The Outlook 


clearly and frankly stated. 


Its views are always 


does not restrict itself to the more mo- 
mentous questions, but contains weekly 
articles, written in entertaining style, on 
subjects of general interest to our citi- 


zens 
by 
me most highly. 


If you are not already a sub- 

acriber, send $1 for special 

thirteen weeks’ subscription 
THE OuTLOOK COMPANY 
381 Fourth Ave., New York City 


The service rendered the public 
The Outlook has commended it to 


| piece 


et aap Reet leh oo ROT Rit teeter Yo | 


THE OUTLOOK COMPANY, 381 Fourth Ave., New York 


| ise enter my name for a special 18 weeks’ ehonigte mm 

| The Outk ok. 1 enclose $1 A. 
Name- — suceseccusssasenecenencnsae® 
| Address ——— | 
| Regular subscription price $5 a year.) 


chines in the 
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|Steam Turbines as Motive Power 


for Aeronautics 

ECENT developments with the steam 

turbine, which have been made by Ger- 
man engineers, have raised the hope that the 
turbine may also be used for driving flying 
machines. In early days of aeronautics, be- 
fore the perfection of the modern internal- 
combustion engine, steam engines were used | 
in flying machines. The best-known con- 
struction was that developed by Hiram 
Maxim, who installed a 300-horsepower 
steam engine in his multi-deck flying ma- 


chine. It will be recalled that this machine 
was wrecked in the first attempt to fly. 
Since that time considerable progress has 


in the design of steam engines, 
not only from the standpoint of structural 
refinement but also with regard to the spar- 
ing consumption of steam and combustible. 
But when the gasoline motor came upon the 
field, it was readily believed that the steam 
engine was relegated to the discard once for 
always as far driving of flying ma- 
chines was concerned. 

However, the work of the German en- 
gineer Wagner, stretching over a period of 
years, in perfecting the design and construe 
tion of the steam turbine, has again brought} 
to the attention of the aeronautie industry 
the possibility of using steam-driven engines 
in flying machines. Wagner has been sue 
eessful in developing machines of light 
weight and in building special forms of tur 
bines which, when operated with high pres 
sure steam, will fulfil all the requirements 
that are demanded of flying machine motors. 
One which was especially difficult 
to solve, eonstruction of air-cooled 

only must not have 
air resistance for aeronr itieal pur- 
also not be too heavy. 
the condensers form 


been made 


as the 


proble m, 
was the 
condensers, which not 
too great 
poses, but which must 
however, 


In any case, 

from 20 to 30 per cent of the entire weight. 
On the other hand the steam turbine may 
be driven for a long time under a load, which 
is a third greater than the normal, and 
furthermore its effective operation does not 
depend on the density of the air as is the 
case with internal-combustion engines. There 


potential power of the 
the flying machine 
ions of the air. For 
to which the flying 
driven by steam 
times as great as 


is no decrease in the 
turbine when 
upper reg 
this reason the height 
machines can rise, when 
turbines, is almost three 


steam 
reaches the 


that which can be attained by machines 
which are propelled by gasoline motors, all 
other conditions remaining the same. 
Furthermore, at the higher altitude the 


machine is correspondingly 


speed of the 
reduced resistance of the 


greater due to the 
air. 

The use of turbines for driving flying ma- 
place of cylinder engines pos- 
» important advantage that in the 


SPSSeS the 


former case the motion produced by the 
driving device is pure rotary motion free 
from all shock, while in the latter case there 


is always the shock of the explosion within 


the eylinder and the intermittent effect of 
the falling masses of the cylinders to be| 
reckoned with. The use of steam turbines 


hence renders it possible to construct the 
framework of the machine of lighter ma- 
terial, as under these conditions it is not 
called upon to withstand the shock of driv- 
ing engine. 


From the of 


economie standpoint the use 
steam turbines is important because such 
fuels as tar oil, mazut and similar ma- 
terials can be used in the generation of the 
driving fluid, steam. These materials are 
much cheaper than 
motor fuels, about five to six times 
Furthermore the steam turbine 
with a much greater degree of 
safety and similarly it possesses a longer 
| life than the internal-combustion motor. 
While practical tests with the new steam 
turbine in driving flying machines are not 
yet available, it is hoped that they will be 
forthcoming in the near future. It must be 
remembered that the steam turbine rotates 
at a speed of 25,000 to 30,000 r.p.m., and 
that this speed must be reduced to about 
1500 r.p.m. Then again there are the 
various auxiliary machines, such as steam 
superheater, feed water and air heaters, feed 
pumps and fans to be considered. Each 
of apparatus must be made as light 
and as efficient as possible to be used on 
flying machines. As far as the speed of the 
flying machine, equipped with steam _ tur- 
bines, is concerned, there need be no doubt 
that it will be very great. Practical tests 
on suspended mono-rail railroads have! 
shown that a speed of 300 kilometers can 
be attained without diffieulty.—Abstracted 


posite 
cheaper. 
operates 
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CONFESSIONS 


of a 


CONFIDENCE MAN 








\A leaf from the History of Crime 


A man, known to the 
police for the fortunes 
accumulated within 
and without the law, 
entered the gates of At- 
Janta after a full quarter- 
‘century of scheming and 
swindling. The gates 
have again opened; and 
‘he returns punished, 
chastened and even 
contrite. He is finished 
with “con” and in burn- 
ing his bridges, leaves 
behind this revelation 
of the secrets of his 
craft. 


This man’s biographer 
Edward H. Smith, has 
received first-hand these 
interesting confessions 
and in his book he fur- 
nishes the world an in- 
formative survey of the 
whole field of “con,” the 
types of schemers that 
are met, and the en- 
érossing secrets of their 
code. 


Mr. Smith’s book, ‘‘Confes- 
sions of a Confidence Man,”’ 
has been written with all the 
fascinating lure of an adven- 
ture story, yet embodying 
the truth of sincere confes- 
sion and its warningful ad- 
vice. Highly recommended 
by its critics, it will prove a 
valuable addition to every- 
man’s library. 


In publishing this book, the 
Scientific American hopes to 
render assistance in the war- 
fare waged continually 
against crime. Science is used 
on both sides; this book ex- 
poses the machinations of 
the criminal inventor. 


| 293 pages, durable binding 
$2.00 net $2.10 by mail 


SCIENTIFIC AMERICAN 
PUBLISHING COMPANY 


MUNN & CO. 
Woolworth Building New York City 
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The Only 
Combination 


Wood & Metal 


Portable 
Band Saw 












For Tool Rooms, 
Experimental 
worm Ean 
Shops, work- 
ers, Metal Work- 
ers, Trade Schools, 
ete. Write for 
complete informa- 
tion. Dept. B. 





Racine, Wis. 


Racine Tool & Machine Co. 




















[INVESTM@BENT VALUE | 


STEEL SHELVING 


Tool Stands, Tool 
Cabinets, Pressed 
Steel Bench Legs, 
etc. 
Ask for Catalogue C 


DAVID LUPTON’S SONS CO. 
Clearfield and Weikel Sts. 
Philadelphia 


9 to 18-inch Swing 
List price $150 and up ac- 
cording to size. When 


ready to buy send for 
Lathe Catalog and prices. 


— 1999 Ruby St,'ROCKFORD, ILL. 
LET US SOLVE YOUR PROBLEMS! CONSULT US NOW! 
WE can develop that IDEA and build that perfected 
working MODELfor you. We are engineers and experi- 
ntal machiniste,and can dev ae your device intoa 
cessful commercial product by MAKING IT WORK. 
We are experts on automatic labor-saving machinery 
and gasoline motors. Mechanical drawings made from 
r sketches and specifications. Absolute secrecy | 
iaranteed you. 

ELK MFG. CO., Ine. 

1926RB Broadway 
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Ice Making and Refrigerating 
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Bulletins sent upon request 
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Valuable Books of Instruction and Reference 


Scientific American Cyclopedia of formulas—Con- 
crete Pottery and Garden Furniture—Experimental 
Science—Handy Man's Workshop and Laboratory 
Send for Booklet 
SCIENTIFIC AMERICAN PUBLISHING CO., Woolworth Bldg, New York 
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Lighthouses | 


[HE early lighthouses were lighted with 
open fires, and tallow candles were used 
at the Eddystone light for more than a 
hundred years. Although lighthouses have 
aided the mariner for more than 2000 years, 
most of the progress in illuminating ap- 
paratus and fog signals has been made dur- 
ing the last century. A hundred years ago 
coal fires and tallow candles had only re- 
cently been abandoned at important light- 
houses in England, guns were still used as 
fog signals, and no outside lightship had yet 
been moored off the coast of this country. 
The French physicist, Fresnel, in 1822, a 
hundred years ago last year, made the great- 
est single step in the improvement of illumi- 
nating apparatus by developing a_ built-up 
annular lens surrounded by rings of glass 
prisms, the central portions of which re- 
fract and the outer portions both refleet and 
refract the light from a single source lamp 
placed at the focus. This lens was for a 
fixed light, and its effect was to concentrate 
the light in a plane useful to the mariner, 
but distributed around the horizon. Great 
progress has since been made by the use of 
constructed in panels, and rotated, 
thus concentrating the light in beams sweep- 
ing around the horizon, and showing the 
mariner a flash or group of flashes with 
definite characteristic. Great illuminating 
efficiency and much reduced cost have been 
with such apparatus, by using 
smaller lenses, concentrating the light 
through a small number of panels, and re- 
volving at high speed. The latter is made 
possible by carrying the weight of the rotat- 
ing lens in mereury in an annular trough. 
The following comparison shows the great 
advantage of the modern lens arrangement: 


lenses 


| At Seguin, Maine, with first order lens 72 
| inches in diameter, the light, which is fixed, 


has 22,000 candlepower. At Molokai, 
Hawaii, there is a second order two panel | 
lens, 55 inches in diameter, revolving once in 
20 seconds, and giving each 10 seconds a} 
flash of 620,000 candlepower. At the latter 
the cost of oil per candlepower per year is| 
only about one-thirtieth of a cent. With the 
most complete lenses about 60 per cent of 
the light is rendered useful, the balance be- 
ing lost at the top and bottom, and through 
absorption by the glass of the lens and 
lantern. 

Most of the important lights, and a large 
proportion of all the lights, have distinctive 
characteristics, to avoid the serious danger 
of mistaking the identity of the light. Color| 
is used to some extent, but is undesirable | 
excepting for minor lights beeause of the| 
large loss of light, about 60 per cent, even 
with the most efficient color, red. Modern | 
installations at important stations have dis- | 
tinective characteristics through the use of! 
revolving Older installations of! 
fixed lights have been changed into oceulting 
by the use of some form of moving shuttér 
or screen, much less efficient optically than 
the revolving lens, as the light is not con- 
centrated into beams. Acetylene gas and 
electricity lend themselves to efficient ar- 
rangements for flashing lights. With the 
former, a small pilot flame burns continu- 
ously, and an ingenious flashing device dis- 
charges a supply of gas from the tank at 
intervals of time.—Abstract from 
article by G. R. Putname in the Journal of 
the Washington Academy of Sciences for 
June 19, 1922. 


lenses, 


Ants Preserved in Amber 

N the Scientific Monthly for June, 1922, 

Professor W. M. Wheeler of Harvard 
University, gives an account of the preserva- 
tion of ants in amber for several millions of 
years. 

Some years ago the museums of Konigs- 
berg and Berlin sent Professor Wheeler an 
extraordinary collection of ants in lumps of 
Baltic amber. There were 9560 specimens, 
representing 92 species and 43 genera. Bal- 
tie amber is merely the fossil resin of pines 
which flourished during Lower Oligocene 
Tertiary times in the region which is now 
Sweden. The liquid resin exuded from the 
tree-trunks precisely as it does today, and 
great numbers of small insects, especially 
ants, were trapped in the transparent, viscid 
masses which hardened, fell from the trees 
or remained after the rotting of the wood 
and were carried down by the streams and 
embedded in what is today the floor of the 
Baltie Sea and the soil of Eastern Prussia. 
The lumps are now bronght to the surface 
either by mining or by the action of the 
waves which cast them up on the beaches. | 
So beautiful and lifelike are the insects pre- | 
served in the amber that by comparison all | 
other fossils have a singularly dull and inert 
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Antony and Cleopatra 





When Antony—the finest looking man in Rome—the most powerful man of the 
Empire—commanded Cleopatra, Queen of Egypt, to appear before him to answer 
to a charge of treason she came, not as a criminal, but as a conqueror. 

“The barge she sat in, like a burnish’d throne, 
Burn’d on the water; the poop was beaten gold; 
Purple the sails, and so perfumed that 
The winds were love-sick with them... 

. . . As for her own person, 
It beggar’d all description ; she did lie 
In her pavilion... .” 

From the hour of their meeting Antony was enslaved to this most beautiful; pas- 
sionate and faithless woman of antiquity. She exhausted every art to please him. She 
played at dice with him, drank with him, hunted with him, flattering and reproving 
him by turn, always having some new device of pleasure to gratify his senses or 
stimulate his curiosity. 

No man’s imagination can create fiction as absorbing as the life-story of this 
woman. There are hundreds of others equally fascinating told by Dr. John Lord in 
Beacon Lights of History. 


History in the Terms of Men 

Dr. Lord tells you Human Stories of Human Beings, the biography that is the 
true link between the past and the present. His great books supply just the knowl- 
edge of men and events that everyone needs. They fire the imagination and hold the 
reader spellbound. 

They give a man the broad contact that frees him from the limitations of his age, 
his country, his personal experience and gives him access to all ages, to all countries, 
to all experience. 

They enable him to live a thousand lives in one. When we read the life story of 
a great man we unconsciously put ourselves in his place and we live his life in his 
day and generation. 


More than 1,000,000 Volumes Sold 
BUSY PEOPLE,. who have time only for vital things, find neither burden of 


trivial detail nor omission of any matter of importance. 

CLERGYMEN AND SPEAKERS use it as a veritable storehouse of character an- 
alysis, of keen comparison of men and events of all times, of satire, wit and oratory. 
LAWYERS declare the chapter on “Moses” the ablest article on moral law obtain- 
able, and that Roman Jurisprudence sheds light on the whole realm of Civil Law. 


TEACHERS AND STUDENTS find it invaluable as a reference work and for 
supplementary reading. Each lecture closes with a condensed list of authorities for 
further research. 

CLUB WOMEN find in it unlimited material, fascinating, alive and authentic, on 
which to build a club program or write a paper. 

MOTHERS use it to fit themselves for full-fledged citizenship, and to keep in 


touch with their children’s studies. 


Send NoMoney 


Seven attractive volumes in 
gray Art linen with “beacon 
light” design stamped on the 
sides—each vol. 61/2x4!/4x1 
—small enough to go in 
your pocket, large enough to 
look well on your library 
table. Printed on white Bible 
paper — 800 pages to the 
volume. 


Examine them at your 
leisure. Only by seeing these 
books can you appreciate 


We will send 


their value. 
them to you. 


On Approval Prepaid 


with the privilege of five days’ examination. Then, if you do not want them, you 
may send the s back to us at our expense. If, after five days, you keep the 
books, you may send us $1.00 as first payment and $2.00 a month for eight months. 
This is your only chance to secure these world-renowned books at this marvelously 
low price and on these easy terms. 

The present edition is limited and when it is exhausted BEACON LIGHTS OF 
HISTORY will be sold by subscription only and at not less than $50 a set. 
Please sign the coupon and mail it today. If you wait until tomorrow you may for- 
get it. The orders first received will be first filled, so do not delay. 


CURRENT OPINION, 48-50 West 47th Street, New York City 


CURRENT OPINION 

48-50 W. 47th St., New York City. 
Please send me on approval prepaid the 7 vol. set of Lord’s Beacon Lights of History. 
In 5 days I will send them back to you or will send you $1 as first payment and $2 a 
month for 8 months—$17 in all. 
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ADVERTISEMENTS 


The Market Place for the Small Advertiser 


cents per word, for 


each insertion, payable in advance. 
d giving discounts for number of insertions sent 


e May issue should be in our office by Feb. 20th. 














ADDING MACHINES 








A REAL vest poche, adding machine. Always | 


An actual time saver 





accurate, handy, dependable, 


let it heip you. $3.50. Erie Calculator Co., 
Seott Block, Erie, Pa. 











AGENTS WANTED 
FREE BOOK. 
any where ome 
Dept. 126-A, 74 Cortland St 


Start little mail order business 
employment evenings. Pier, 
«+ New York. 





GENUINE Gold Letters guaranteed to not tarn- | 


and office 
demand. 


on stores 


put them 
Enormous 


profits. 


ish. Anyone can 
windows. Large 
Write for free sample. 
431-X N. Clark S8t., Chicago. 

anybody can do that 
is worth looking 
20,000,000 articles of the 
product each year; experience unnecessary. Send 
30 cents in silver, with reference, for particulars, 

ash. 


Triple Block Motor Works, Garfield, Wa 


$400 CLEAR each day; 
with our equipment. T 
One district alone uses 
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LARGE SHIRT MANUFACTURER wants| 


Agents to_sell complete line of shirts direct to 
wearer. Exclusive patterns. Big values. Free 
samples. Madison Mills, 503 Broadway, New York. 


AGENTS—Sell Wolverine ‘Laundry Soap. A 
wonderful repeater and good profit maker. , 
automobile to hustlers. Wolverine Soap Co., 
B-9, Grand Rapids, Mich. 





profit. 





WORLD'S fastest agent's seller. 300 
Needed in every home and store. ¥ tablish per- 
manent business. Premier Mfg. Co., 821 E. Grand 


Bivd., Detroit. Mich. ee me 
POLMET Polishing Cloth cleans all metals 

magic. Fast seller at 20 cents. Sample free. 

A. Gale Co., 17 Edinboro St., Boston, Mass. 


AMERICAN MADE METAL TOYS AND 
~_____ NOVELTIES 


MANUFACTURERS on large scale and home- 
workers wanted to manufacture metal toys and 
Barking Dogs, Wag Tail Pups, Wild 

n 


novelties. 


Animals, Automobiles, dians, 3ird Whistles, 
Cowboys, Baseball Players, Cannon, Toy Soldiers, 
Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others, Unlimited possibilities. 
Guaranteed casting forms, complete outfit, fur- 
nished manufacturers from $5.00 up. No _ experi- 
ence or tools necessary. Thousands made com- 

hour. 1923 business starts now. We 


plete per ; ; \ 
buy goods all year and pay high prices for fin- 
ished goods. Cash on delivery. Contract orders 
placed with manufacturers. pe casting forms 
made to order. Catalog and information free. 
Correspondence invited only if you mean business 
Meta! Cast Products Co., 1696 Boston Road, New 
York. 


AUTO OWNERS 


“GET our plan for monogramming automobiles, 
trucks, hand luggage and all similar articles by | 
transfer method; experience unnecessary; excep- 
tional profits. Motorists’ Accessories Co., Mans- 
field, Ohio. 


BUSINESS OPPORTUNITY 


YOU CAN have a business profession of your 
own and earn big income in service fees. new 
system of foot correction; readily learned by any- 
one at home in a few weeks. Easy terms for train- 
ing; openings everywhere with all the trade you 
can attend to. No capital required or goods to 
buy; no agency or soliciting. Address Stephenson 
Laboratory, 23 Back Bay, Boston, Mass. a 

MEN—Will you increase your earnings? Work 
at home evenings? Then write, enclosin stamped 
addressed envelope. Normande §., 147 est 2 d | 
St.. New York. 


RESPONSIBLE corporation wants general sales 
managers to open branch office, manage salesmen. | 
$500 to $6000 necessary ; expenses to Baltimore al- 
lowed if you qualify. Address Manager, 603 N. 
Eutaw Street, Baltimore, Md. IE oa 
CE money with your camera. Markets enor- 
me 4 free, tells how. Send stamp. | 
Lancaster, 11fAK North Main, Los Angeles, € alif. 


Everything fur- 


START permanent business. 


nished. Work anywhere, only table room required. 
25 to $75 weekly operating Tangley Art Portrait 


andseape Paintin Business. No experience 
necessary. Hundreds successful workers. _Free 
booklet. Tangley Co., 181 Main, Muscatine, Towa. 


$75-$150 WEEKLY assured if you hustle. Sell 
attractive gold signs to stores, offices. Unlimited 
demand. xperience unnecessary. Free samples. 


Acme Sign Co., 367 West Superior, Chicago. 


CHEMISTRY 


OUR chemical or electrical problem solved 
ou. Five Dollars. Write me. W. Sted- 
man Richards, Consulting Chemist, 220 Washing- 
fon St. Boston, Mass. 

FOR ADVERTISERS 
ADVERTISE in 24 Big Sunday Newspapers, 24 
oun th Helpful Guide listing 1000 publica- 
tions, 4c stamps. Wade Advertising, Baltimore 
Bidg., Chicago. 


‘an FOR INVENTORS 


E MAKE working models for inventors and 
pay. work and carry a complete stock 
of brass gears and model supplies. Send for cata- 
logue. e Pierce Modei Works, Tinley Park. Il. 
ATTENTION! : 
Models, dies, manufacturing. 
Rosedale Station, Kansas City. - 
ELL PATENTS. Established in 1900. To 
— : gell write Charles A. Scott 773SA Garson 
Avenue, Rochester. New York. 
INVENTIONS 
facturing basis. 
confidential. Light manufacturing. 














You invent it, let us_make it. 
Sheldon Tool Co., 





developed to practical manu- 
Research and model work strictly 
i Reliance, 138 


Genuine Gold Letter Co., | 


into. | 


: Alscift Scott, Cohoes, 


on earth, and wampum. Wholesale priced cata- 
logue mailed free. Francis Gilham, Kelseyville, 
| Calif. 


FOR SALE 


BUY this patent for new type of laundry ink 
and make quick money. Patented process revolu- 
tionizes this product. Cheaply made, quickly sold. 
Unlimited demand, large profits. Write for proof. 
Dr. Schmidt, Blanton, Fla. 


AUTOMATIC time poultry feeder. 


Economi- 


cally manufactured. Indorsed by authorities. 
Outright or royalty. Box 523, Fairmont, W. Va. 

OUTRIGHT or royalty. Carton  sanitarily 
closed and opened at will. Preferred by every 


woman as _ container for cereals, sugar, salt, cof- 
fee, etc. Box 523, Fairmont, W. Va. 
PATENT No. 1,384,931 


: for sale or royalty. 
| Ship-raising device and 


safety appliance. It 








| works. Box 523, Fairmont, W. Va. 

FOR SALE, just out, “Shurhold” Ford foot 
| brake attachment, for Ford cars. atent No. 
1389159 and No. 1436903. B. Bonnichsen, 405 
Penn Ave., Pittsburgh, Pa. 

INSTRUCTION 








BECOME A_ LABORATORY EXPERT. Study 
| Microbiology, Bacteriology ; interesting, profitable. 
Urinalysis outfit free. Write for free prospectus. 
Physicians and Surgeons College of Microbiology, 
Room 959, 550 Garfield Ave., Chicago. 


LANGUAGES 4 
| WORLD-ROMIC SYSTEM, Masterkey to all 
languages. *rimers, 23 languages, $1.94 each 


language: Arabic, Bohemian, Bulgarian, Canton- 
ese, Chindau, Danish, Dutch, English, Scotch Eng- 
lish, French, German, Hungarian, Italian, Japan- 
ese, Latin, Panjabi, Polish, Portuguese, Rumanian, 





Russian, Sechuana, Spanish, Swedish. Pronuncia- 
tion-tables, 94 languages, 30 each language. Lan- 
guages Publishing Company, 8 West 40th Street, 
New York. 
LETTERHEADS 
.LETTERHEADS, well printed, and Steel Die 
| Work are our specialties. f interested in high 


grade work that will command attention for your 


message, write us. Letterhead Press, 1451B 
Broadway, New York. 
} pete, LETTER SPECIALISTS 


YOUR MAILING PIECES will bring better re- 





|} turns if you let me strengthen them. Six years’ 
unusual! experience has taught me how. Submit 
any letter for free suggestions, Wilson, 247 
William St., East Orange, N. J 
MACHINERY AND TOOLS 
MINIATURE steam power plants. One, two 


and three-cylinder steam engines. Steel, brazed 
| boilers, pressure gages, fittings, pumps. Send 10 
} cents in stamps for catalog No. 7. Model Machine 


Shop Co., 417 East 7ist St.. New York City. 
MAIL ORDER METHODS 


$50 WEEK, evenings, I made it; mail order 
business. Booklet for stamp tells how. Sample 
and plan, 25 cents. Free 12 articles worth $3. 





MISCELLANEOUS 


ROBERT wrench is a sensation in wrenches. It 
surprises everybody. Grasps pipes, nuts and bolts 
any size without adjusting. Over 30,000 sold. 
You make almost 100 per cent profit. If you call 
on stores, shops, garages, factories or homes write 
us today. Send 64 cents for sample. Money re- 
funded if not satisfied. Robert Wrench Co., 71 
Murray St., New York. 


GENUINE Indian made baskets, blankets, best 








HOMESPUN Tobacco: Chewing, 5 Ibs., $1.25; 
10 lbs., $2.50; 20 Ibs., $4.50; smoking, 5 Ibs., 
$}.36 ; 10 Ibs., $2.00; 20 Ibs., $3.50. Farmers 
JInion, Mayfield, Ky. PS2tinke 
DRAWING INSTRUMENTS—Slide Rules, high- 
est quality—lowest prices. Direct from importer. 
Cireulars free. Automotive Engineering Co., Castle 
Hall, Indianapolis, Ind. 
MANUSCRIPTS WANTED: 


plays, ete. Cash or royalty. 





Stories, poems, 
ake money spare 





time. Copyrighted Instruction Book for Writers 
Free. Submit manuscripts or write Literary 
Bureau, 527, Hannibal, Mo. 

HOMESPUN _ TOBACCO — Smoking — 5 _ibs., 
1.25; 10 Ibs., $2.00; 20 Ibs., $3.50. Chewing—5 
Ibs., $1.75; 10 Ibs., $3.00. Furnish free recipe for 


preparing. Send no money. Pay when received. 
O'Connor Smokehouse, Mayfield, Ky. : 


aalied MOTORCYCLES 


~ ‘USED parts for all motorcycles cheap. We will 
gave you money. State wants. Schuck Cycle Co., 
1922 Westlake, Seattle, Wash. 


ra WANTED 


YOUNG MEN and women to learn Morse and 
Wireless Telegraphy. Railroads and wireless com- 
panies in great need of operators. We teach you 
quickly and procure positions at big salaries. 
Great opportunities for advancement. All ex- 
penses low; can earn part. Write today for free 
eatalog. School established 1874. Dodge’s Tele- 
graph Institute, Vail Street, Valparaiso, Indiana. 


SALESMEN that have been or are calling on 
electric or radio trade, see Mr. Rice, 6311 North 
Clarke St., Chicago, Ill. 


WORK on models, mechanical or electrical de- 
vices on contract basis; machine work and stamp- 
ing at reasonable prices. Williams-Purchas Mfg. 
Co., 1 Church St., Richmond Hill, Long Island. 


WAR RELICS AND WAR PHOTOS 


FOR DENS—Relics collected from Europe's 
battlefields. Completely illustrated catalog and 
sample war photographs 20c. Lieut. Walsh, 2117 
Regent Place, Brooklyn, N. Y. also buy War 











appearance. Many of the specimens which 
quisitely preserved as living ants embedded 
in Canada balsam by expert micros- 
copist. Study showed conclusively that the 
ants have undergone no important structural 
modifications since the Lower Oligocene, that 
they had at that time developed all their 
various castes just we them today, 
that their larvae and pupue were the same, 
that they attended plant-lice, kept guest- 
beetles in their nests and had parasitic mites 
attached to their legs in the very same pe- 
culiar positions as in our living species, and 
that at least six of the seven existing sub-| 
families and many of the existing genera | 
were fully established. Some of the species 
in the amber were even found to be prac- 
tically indistinguishable from those now liv-| 
ing in Northern Europe and North Ameriea. | 
Professor Wheeler concludes, therefore, that 
insects had their origin in the Cre- 
taceous, if not earlier. This means that all} 
the main structural and social peculiarities 


some 


as see 


these 


since been merely marking time or develop- 


to distinguish genera, species, subspecies and 
varieties. 


beginning of the Tertiary? Geologists have, 
of course, made many and diverse estimates. 


But the social insects are the 
the mere newly rich, to speak—in the 
great class Insecta, which has a fossil record 
extending back to the Upper Carboniferous. 


sO 


The Coal Ration 
(Continued from page 77) 


filtration plant from which the 
got its water. 
But even this is by no means the extent 


of the unseen domestie service rendered by 


eanned article. In such invisible form it is 
estimated that more than 10,000 tons of coal 
come each day to our tables. To this extent 


coal is a food necessity. But even more is 


half a ton of coal, the newspaper or 
magazine has cost more than twice its weight 
in coal, 
average family of five, buys 30 or 40 tons of 
coal each year rather than the mere fourteen 
tons which on the average he burns in his 
own home. 


even 


The Census of the Stars 
(Continued from page 79) 

to South Africa, completed a series of 206 
charts 15 degrees square, and among them 
covering the whole heavens, and showing 
stars to the sixteenth or seventeenth magni- 
tude. On the original plates of this series 
the number of stars shown per plate (as esti- 
mated from countings on selected portions) 
ranges from 60,000 in the poorest parts of 


the sky to over a million in a few of the 
regions of the Milky Way. Even allowing 
for the loss in copying, these charts must 
show a total of twenty or thirty million 


stars. 

A second set, showing even fainter stars, 
but not extending over the whole heavens, 
has been prepared by Wolf of Heidelburg 
and Palisa of Vienna. The charts of both 
these series have been reproduced and sold 
to observatories at little more than the cost 
of the photographie prints. The latest quo- 
tation on the English series was twenty 
pounds sterling for the set—say two thou- 
sand stars for a cent! 

The astronomer who has a set of these 
charts ean identify any star that can be seen 
with any but the very greatest telescopes by 
marking it upon the chart, or upon a photo- 
graph or tracing of the chart. A printed 
eatalog of these many millions of stars would 
fill hundreds of volumes and be prohibitively 
costly and cumbersome; but fortunately it is 
quite unnecessary. Our photographs give us 
all we require, at a relatively insignificant 
cost. 

They do even more than this: they help 
us to pick out, from the undistinguished 
millions, just the few stars which are of in- 
terest for special reasons—for example, those 


which vary in brightness, or which show 
perceptible proper motions among their 


neighbors. A beautiful apparatus known as 
the blink microscope does this selection, al- 





Relics. 





West Broadway, New York. 


most by machinery. Two plates of the same 


ing only the slight modifications which serve 


How many years have elapsed since the 


sarrell gives the time since the beginning 
of the Tertiary as 55 to 65 million years. 


of these insects were completed by the be-| 
ginning of the Tertiary and that they have 


most recent— 


household | 


coal. Perhaps half of the things we buy at 
the store for the table have required coal | 
in their preparation—sugar, bread, every 


coal the staff of life of American industries. | 
Every ton of steel produced has cost two 
tons of coal, every ton of cement has cost 


In short the average man with an| 





| 





| All 
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| region, taken with the same telescope, a few 
Professor Wheeler examined were as ex-| years apart, are mounted in such a way that 


the corresponding parts of them are viewed 
by two microscopes with a common eyepiece, 
By shifting a tiny mirror, first one and then 
the other set of images appears in the field 
of vision. When the plates are properly a 
justed, this shift from one plate to the oth 
does not appear to displace the star images 
—at least, not the general run of them. But 
if some one star out of the thousands h 
changed in brightness or position, its ima; 
will appear to grow and shrink, or to jum 
as the “blink” lever is worked back 
forth; and so it can be instantly picked o1 
Finally our photographs enable us to go 
back in time, and observe what happened 
the past—provided only that we have a pla 
of the desired region of the heavens, tak: 
years ago. Preeminent in this respect stand 
the great Harvard Library of photographs 
about a quarter of a million of them, cove: 
ing all regions of the heavens. Under th, 
sagacious direction of the late Profess 
Pickering, photographs have been made wit! 
instruments of various size and power at f! 
quent intervals all through the last 30 years; 
so that, if any star brighter than the twelft) 
magnitude is picked out at random, there wi! 


| be two or three hundred plates on which it 


shown. For fainter stars the number 
fewer, but the record is still fairly complet: 
these photographs are carefully store: 
and indexed, that those ineluding any 
given region of the sky can readily be foun: 
If now any new event oceurs—sueh as thy 
sudden outburst of the brilliant “new” sta: 
in Aquila in 1918 and in Cygnus in 1920 
the Harvard observers examine their 
plates and in a few days we hear all about 
what that star has been doing for the past 


sO 


old 


two or three decades. For example, Nova 
Cygni, before its outburst, was excessively 


faint, while Nova Aquilae was of the ele, 
enth magnitude, and slightly variable. 

An instrument which will observe tens o1 
hundreds of thousands of stars at onee, and 
muke a permanent record of its findings, is 
indeed a mighty aid; and it is to photog 
ruphy more than to anything else that pres 
ent-day astronomers owe the good fortune 
that they can not only chart the faintest 
stars, and tell one another where to look for 
them, but can pick out the one interesting 
object in a thousand, and even can make 
valuable observations of stars which they do 
not know fire there, and do not discover un 
til years afterwards. 


A Turbine Locomotive Which 
Saves Half the Coal 
(Continued from page 91) 

120 r.p.m., the brake horsepower being 1800. 
The second element of the reduction gearing 
carries at its ends two eranks whieh ars 
coupled by connecting rods to the six-coupled 
driving wheels. 

Reversing is done by means of an idle 
pinion, which is carried between the pinion 
on the turbine shaft and the last gear of the 
drive. The idle pinion is moved radially so 
as to engage both gears. The movement is 
effected by oil pressure acting on a spring 
controlled piston. 

Now since the condenser has to handle 
some 20,000 pounds of steam per hour, it is 
evident that the condensing plant must call 
for a large element of special construction. 
It would have been practically impossible 
to use water-cooling, because either an ab 
normally large supply of cold water would 
have had to be earried, or frequent stops 
would have been necessary to replenish the 


supply. Therefore, Mr. Ljungstrém de- 
cided to follow automobile practice and 
build a radiator of large proportions. The 


condenser consists of a rectangular, plate- 
steel, closed housing, built to the full limit 
of the loading gage. Its two sides are 
pierced with vertical louvres so shaped as 
to draw within the condenser a continuous 
supply of cold air. Running longitudinally 
within the housing are two cylinders, a 
large lower cylinder, and above it and con- 


nected to it by vertical pipes a smaller 
eylinder, each of which extends the full 
length of the condenser. The lower con- 
denser is usually about half full of hot 


water and forms a reservoir from which the 
feed water is pumped to the boiler. The 
roof of the condenser consists of a large num- 
ber of copper tubes, so shaped as to secure 
the maximum of cooling surface. They run 
transversely and occupy the position of the 
rafters of an ordinary roof. The cold air 
which enters by the side louvres is driven 
up against and between the above mentioned 
nest of condenser tubes by means of three 
large fans driven by a steam turbine, and 
the condensed steam passes from the tubes to 
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collect in the larger cylinder below. The 


whole area of the copper condensing tubes 
jg 9000 square feet. The water is pumped 
to the boiler by a condensate pump, turbine- 
driven, and before reaching the boiler it 


passes through three successive feed heaters 
n 


temperature of 150 degrees Centigrade. 


Another interesting feature of the loco- 
motive, Which like the radiator system turns 
our thoughts to the automobile, is the fact 
that the running parts of the locomotive, 


including the reducing gears, cranks, coupling 
are completely enclosed to protect 


rods, ete., 

them from dirt and ashes, and that forced 
lubrication is used. As will be seen from 
ne of our photographs, the connecting rods | 
n the driving wheels are completely shut 

. , Pcchgy 

in from sight. This has the advantage that 
there is a great saving of oil, and an even 
reater saving of wear. Consequently, the 


locomotive ean make much longer runs with- 
out repairs than are possible with the stand- 
ard type of locomotive, whose parts are en-| 
tirely exposed. It has been found that in 
this respect there is a great saving both in 
time and in maintenance. 

The new locomotive has been through ex- 
haustive tests, both over a testing pit and 

hauling fast passenger trains in compe- 
tition with the standard Swedish simple lo- 
comotives, and it has shown truly astonish- 
An analysis of its perfor-| 
shows that out of every 100 heat 
18 per cent are lost in smokestack 
hot ashes, ete., 3.5 units are lost 
through radiation and by leakage through 
the stuffing boxes, ete.; that 3.3 units are| 
consumed in driving the condenser fans, and | 
that 60.5 heat units are rejected to the con- 
jenser; this leaves 14.7 units available for 
iseful work, and 14.7 units would be con-| 
sidered a good performance in a well found 


ng economy. 
mance 
nits 


TASES, 


stationary plant. This 14.7 per cent of 
work in the turbine locomotive should be 
compared with the average thermal efficiency 


f the simple locomotive of, say, 6 per cent. 

In econelusion it should be noted that the 
maximum starting draw-bar pull is 13.5 tons 
when the rails are in good condition. This 
may be compared with the starting draw-bar 
pull of the latest and most powerful stand- 
ard the Swedish state 


railways, which is 9.3. tons. 


express engines on 


The testing pit and service runs of this 
locomotive have shown, as compared with 


the standard locomotives of 


reciprocating 


the Swedish railways, that it will do the 
same work with 50 per cent less fuel econ- 
sumption; second, that the running main- 


tenance is reduced; third, that the draw-bar 
effort at starting is greater and slipping of 
the wheels is reduced: fourth, because of its 
economy either more coal can be carried, or 
smaller bunkers may be desired ; | 
fifth, that the conservation of water due to} 
condensing renders stops for water less fre- 
quent; lastly, it is possible to build within 
the standard loading gauge a locomotive far 
powerful than can be built of the re- 
ciprocating type. This is particularly true 
of the United States where, in the opinion 
of the designer, it should be possible to 
build locomotives of 6000 horsepower. 


used, as 


more 


The New Conservation—III 
(Continued from page 98) 

market places of the world, it behooves us 
to understand and to practice simplification. 
It is not historically new, but it is the new- 
est service to American industry. Secretary 
Hoover believes there is a very pressing need 
for minimizing the present spread between 
costs for raw materials and prices of fin-| 
ished products, for maintaining our stand-} 
ards of living while reducing the cost of 
living, and for broadening our markets. 
Much ean be done to secure these results by | 
the cooperation of the American public to- 
ward eliminating waste in industry. 

Saving by intelligent spending is the most 


desirable form of thrift, but spending with 
ai waste of nearly 40 per cent of our pro- 


ductive energies, as revealed by the recent 
of waste in six major industries, is 

er thrift nor common sense. 

In the present coal and railroad crises, we 


ASSiy 


heit 


have again approached war-time conditions. 
Fuel is rationed, industrial operations are 
being curtailed, shortages will occur in sup- 
plies, and prices will undoubtedly rise. The 
cost of living will start on another upward 
course, and other conditions similar to those 





of 1917-1919 will develop. 


Then we simplified our manufacturing, 
our selling, and our daily living in order 
that the nation might be preserved from 


orcign invasion. We are facing another in- 


Vasion now, not of Huns, perhaps, but of 
foreign goods, lowered standards of living 


ries, finally entering the boiler at a} 





| accorded. 
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and woeful want. Simplification, 
preted as the intelligent conservation of all 
our resources, offers one way out of our 
present maelstrom. The Department of 
Commerce offers the services of its division 
of simplified practice to all business men, 
interested in reducing waste, improving busi- 
ness, and enjoying greater prosperity. 


Thawing Water Pipes 
HEN the lights fail, one almost in- 
stinctively phones to the lighting com- 
pany, and in a short time the illumination is 
restored—at least, such attention is ex- 
pected and so far as feasible is generally 
reason of frozen pipes or the gas is cut off 
by the freezing up of the supply, relief may 


be sought from the same source—the lighting | 
| 


company. 

In the progressive community, pipe thaw- 
ing is not considered an unusual service to 
ask 
other places the idea would never occur to 
the harassed householder. A plumber is 
ealled or efforts made to thaw the pipe with 
hot water, by building a fire under a fancied 
frozen section, or by some other usually in- 
effective means. Even if finally effective, 
these home remedies are nearly always long 
drawn out and expensive—as may also be 
the services of the plumber—for the stop- 
page is very apt to be outside the building, 
somewhere between the entrance to the house 
and the pipe connection to the water main, 
where one cannot get at it without laborious 
exeavation. 

The lighting company can do the work 


| with the consumption of some of its electric 


energy in a few minutes, without danger to 
building or piping, and no more manual ex- 
ertion than required to make a few simple 
electrical connections. Furthermore, it is 
not essential for the inflicted house to enjoy 
the conveniences of electric service, provided 


it is within a reasonable distance of the 
lighting company’s plant. This means there 
are several ways of thawing pipes elec- 


trically. 

If the house is supplied with electric ser- 
vice or is in proximity to the distributing 
lines of the lighting company, the necessary 
energy is drawn from these lines, but if re- 
moved from such sources of supply a_ port- 


able generating plant or storage 
mounted on a truck ean be utilized—pro- 


vided, of course, such a useful piece of equip- 
ment is maintained by the lighting company, 
or by some enterprising contractor. With 
the distributing lines available, a truck or 
other vehicle is also required, to transport 
the paraphernalia needed for the thawing 
operation. 

This thawing plant, in the case of an al- 
ternating current service supply, consists of 


transformers with some voltage regulating 
control and leads of generous length for 


making the necessary electrical connections. 
The transformers should have a capacity of 
15 to 25 kilowatts, for current up to 500 
amperes at 50 volts potential may be re- 
quired. The matter of voltage is important, 
for upon it the efficiency with which the 
thawing can be consummated is largely de- 
pendent. For economy in use of electric 


jenergy, it should be kept as low as possible, 


for the heating effect of the electric energy 
is a function of its amperage, not its voltage. 
The voltage need be no heavier than neces- 
sary to overcome the resistance of the pipe 
to the passage of the current, so completing 
the electric circuit. This will vary with the 
length of pipe between the points at which 
the electrical connections are made and, 
strange as it may seem, is usually less for 
a severely frozen pipe than for one which 
is imbedded largely in unfrozen ground. 

The primary leads from the transformer 
are connected to the distributing supply lines 
of the lighting company, one of the secondary 
leads to a faucet or other convenient pipe 
connection in the house and the other see- 
ondary lead to the nearest fire hydrant or 
other outcropping valve outside the house. 
The voltage of the utilized current is reg- 
ulated to complete the secondary circuit, a 
faucet opened and within a few minutes the 
water is running freely. 

If the house is supplied with direct eur- 
rent, a resistance bank is substituted for the 
transformers of the alternating current 
thawing plant, but the modus operandi is 
no different. Where no electric energy sup- 
ply is obtainable, a portable thawing outfit, 
entirely self contained, is a development al- 
ready found in a number of communities 
where the demand for such equipment war- 
rants its construction. A gas or oil engine 
is employed to drive a low voltage electric 
generator of adequate capacity, or else a 


inter- | 


When the water supply fails by | 


of the lighting company, but in many | 
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if Company of New York 
L with 
i Relative or Personal 
i Friend As Co-Executors 
i By making this company co- 
I executor of your will, with 
I someone. in whom you also 


have confidence, you may be 
assured that we will welcome 
the individual as an adviser in 
the important business of the 
administration of your estate, 
and that your testamentary 
provisions will be properly 
carried out. 
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TEMPERATURE INSTRUMENTS 


INDICATING - RECORDING ~ CONTROLLING 


Give operators in industry that 
sense of security that is so essen- 
tial to efficient management and 
production. They know and abide 
by Tycos dependability and ac- 
curacy. 


There is a Tycos Instrument for the kitchen and 
living room, dairy, farm, camp, hike, and every 
branch of industry that depends upon temperature 
to produce their products. If you will send us the 
name of your field of activity we will send you 
reading matter of interest to you. 


Kaylor Instrument Companies 
ROCHESTER N.Y. 
Theres @ Tycos or Taylor Temperature Instrument for Every Purpose 
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Pleasant Evenings at Home 


have them 
Many enjoyable 











KEEP the family together in the evenings 
look for their pleasure at home. 
hours can be spent with a 


Bausch & Lomb HOME BALOPTICON 














This Balopticon, of new design, dren is in having pages of 
is a high-grade, well-built pro- ‘‘bedtime stories,’ or similar 


books, with their clever pictures, 
thrown on the screen. The book 
is in no way damaged. 


jection machine, for the projec- 
tion of opaque objects, such as 
photographs, post cards, or pages 
of books. It is attached to any 
ordinary lamp socket, and can 
be operated by anyone. 


There are many other ways for 
the Home Balopticon to provide 
genuine pleasure, at small public 


Sela 


M A favorite use among the chil- gatherings as well as in the home. 

| 

, Write for the Home Balopticon booklet containing 
7 many suggestions for entertainment with this machine 


BAUSCH & LOMB OPTICAL COMPANY 
601 St. Paul Street, Rochester, N. Y. 


New York Washington Chicago San Francisco London 


Leading American makers of Stereo-Prism Binoculars, Telescopes, 
Photographic Lenses, Projection Apparatus, (Balopticons), Micro 
scopes, Mugnifiers, Automobile Lenses and other High-Grade 


Optical Products 

















Let Fatima smokers 
tell you 


—and after all, what 
other cigarette is 
so highly respected 
by so many men? 
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| battery of storage cells is mounted on a 
ltruck. In either case, the actual thawing 
| of the pipe is conducted after the manner 
| described for thawing outfits operated from 
the lighting company’s distributing service 
lines. 

This is only one more of the numerous 
services for which the advice “Do It Elec- 
trically” can well be urged. 


Radiant Heat—What It Is and 
What It Does 

ADIANT heat is more or less a novelty | 

in heating methods and, for that reason, 

is not understood by the general public. 

Laymen seem to think that there is only one 

kind of heat, whereas there are three dis- 

tinct methods of transmitting heat, namely, 
convection, conduction and radiation. 

Convection is the heat with which we are 

more or less familiar. It the heat ob- 

tained from our steam heat radiator and hot 

air furnace. With this type of heat the cold 

with the hot surface 


is 


air comes in contact 

and as hot air rises, more cold air takes its | 
place and gradually the air is circulated | 
around the room until the room is warm. 


This type of heater heats the air, and the| 
air, in turn, heats the different objects such | 
as tables, chairs, walls, and so on in a om. 

Conduction is the heat that passes through | 
metals. Put a piece of iron into a fire and | 
the heat is conducted through the metal to} 
your hand. In the conduction method the| 
heat passes from the hot end to the cold| 
end, regardless of whether the metal is held | 
vertically, horizontally or in any other way. 

Then we come to radiant heat, which is} 
only now being put to extensive use. With} 
radiant heat we have a law that tells us that | 
radiant heat will pass through air without 
heating it, but will heat objects it strikes. | 
This type of heat we get from the sun or an} 
open fire-place. In the open fire-place the 
burning wood requires air for its oxygen to 
keep it burning. The smoke goes up the 
chimney and therefore we have a movement} 
of air from the room to the open fire-place | 
and up the chimney. As all the air is mov-| 
ing toward the fire-place and the hot air} 
how can an open fire-place heat a 

The only way it can throw out heat 

The fire sends rays of 
heat out into the room. They pass through 
the moving air and warm the chairs and 
other furniture and the persons gathered in| 
front of it. 

The sun’s rays pass through the air with- 
out heating it, but warm the crust of the 
earth. The cold air strikes this heated sur- 
face and is warmed. Thus we have seen the 


rises, 
room? 


is by radiant heat. 


sun melt snow where the sun was shining, 
and a few inches away in the shade the 


snow would be freezing. A thermometer di- 
rectly in the sun’s rays would be registering 
80 degrees. Of course there is not that dis- 
erepancy in the temperature of the air, and 
the fact can be readily proved by holding 
something in front of the thermometer to 
shield it from the sun’s rays. Immediately 
the mercury starts to drop. 

The most interesting application is the 
radiant type of electric heater, now so pop-| 
ular in homes, offices and stores, especially | 


since the ecoal shortage. In this form of 
electric heater we consume about the same} 


amount of electricity as is the case with the 
usual electric toaster or electric iron. Yet 
the electric toaster or the electric iron will 
not heat Still, by using the same 
amount and placing the same 
amount heat units in front of a copper} 
reflector, we are able to produce radiant 
heat and warm persons or objects at a dis- 


a 
of 
of 


room. 
current 


tance of 5 to 7 feet away with little dif-| 
ficulty. 
An electric fan may be placed at right 


angles to the radiant heat beams and blow 
a breeze between the heater and the persons 
enjoying the heat. Radiant heat will pass 
through moving air without heating it, so 
that the fan will have no effect. Still more | 
striking is the radiant type electric heater 
demonstration of a large electric manufactur- | 
ing company, in the shape of a motor truck 
on which is mounted an enormous electric | 
heater. Despite the wind and cold, this 
electric heater, measuring over four feet in| 
diameter and using enough current to light} 
a dozen large houses, readily warms passers- | 
by on the sidewalk from a distance of 25 to 
5O feet. 

The radiant electric heater may be com- 
pared with a searchlight in that the heat 
rays, like the light rays, are concentrated 
and directed to the desired place. If a per-| 
son steps into the invisible heat rays, he is 
warmed; if he steps out of the beam, he is 
eold. As the object of the radiant heater 
is to furnish a heater that will supply com- 


| from 


| tinuous 


|ment are lifted to the top platform. 
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fort immediately and locally, it servis g 
purpose that is left unserved by all other 
forms of heat. Radiant heat has made «ec. 
| tric heating practicable as an auxiliary to 
other forms of heat. 


The World’s Largest Vehicular 
Tunnel 
(Continued from page 109) 





working chamber, and vice versa. At the 
|front end of the chamber is the shield, 
| which is nothing more or less than a ; eat 
steel cylinder 18 feet in length and 31 /eet 
in diameter. It consists of an outer and 


inner ring, braced together by longitudinal) 
and transverse diaphragms, and fur'her 
stiffened and strengthened by two vertical 
and two transverse diaphragms, which 


xX 
tend for its full length and divide it into 
nine separate rectangular pockets. The 
shield is of slightly larger diameter tian 
the finished cast-iron tunnel, and its after 
portion overlaps the tunnel, as shown in 
our drawing. 

The shield, which with its hydraulic ma- 
chinery weighs about 400 tons, is shoved 


forward about 30 inches at a time, by means 


|} of 30 hydraulie jacks which are set up cir. 


in the outer ring structure 
These jacks have an ultimate, 


cumferentially 
of the shield. 


combined shoving power of at least 6000 
tons, and by varying the pressure in the 


jack the shield may be guided so as to m:in- 
tain the proper line and grade. The com- 
pleted cast-iron tunnel forms an absolutely 
solid abutment for the thrust of the 
draulie jacks. 

After a forward movement of the shield 
the next cast-iron ring of the tunnel js 
erected by means of a swinging hydraulic 
erecting arm, which picks up the segments 
the cars on which they are brought 
forward, and swings them successively into 
place, where they are bolted up to the ex- 
isting structure. 

Projecting from the upper part of the for- 
ward end of the shield is a steel hood form- 
ing a protective roof or cover, under which 
the laborers with pick and shovel exeayate 


hy 


the material and shovel it into a hopper 
which delivers to a traveling belt, from 
which it is transferred to muck cars d 
taken out of the tunnel. Another opening 


is shown at the lower face of the shield 
through which also material may be exea- 
vated into the tunnel. 

We have spoken of the provision for con- 
and rapid operation which is neces- 
a work of this magnitude; and in 
direct attention 


sary in 


this connection we to the 
special three-deck traveling, working plat 
form. This is a massive structure of steel 
and timber, which extends the full width 


of the tunnel, and runs by means of rollers 
upon tracks, carried on stout brackets at the 
sides of the tunnel. On the floor of t! 
tunnel are three tracks for the operation of 
the ears which bring material into and out 
of the working chamber. The muck eu:rs 
come in on the center track and are loaded 
at the inner end of the belt conveyor mer 
tioned above. Over the center track 
elevator on which the cars loaded with ce- 
Here 
the cement is dumped through a hopper int 
a mixing machine, which is fed with t 

right amount of water to produce the grout 
with which the outside of the tunnel 
grouted up. The grout is fed by hos 
to holes, drilled for the purpose through th. 
shell of the casing, where it fills up any 
voids between the casing and the surround- 
ing material. The cast-iron segments a: 
brought in on small flat cars, and picked 
up and put in place by the hydraulic erect- 


f 


is 


1s 


|} ing arm to which reference has already been 


made. 

It should be noted in conelusion that, i: 
order to prevent accidents, due to blowouts 
caused by the. pressure of the air within 
the working chamber overcoming the i: 
ward pressure of the silt, it will be neces 
sary to dump in the river bed for the whol: 
length of the tubes, and for a width covering 
both tubes, a great bed of clay and riprap. 
which will be about 10 feet in depth ani 
will approximate about 200,000 cubic yards 
of material. 

As we have already noted, the first eais 
sons on the New York side have been sunk 
and the tunnel is being driven forwar 
The Jersey land caissons are erected ani! 
being sunk to the permanent grade, and th 
work will be prosecuted with such vigo 
that it is expected that the whole tunne! 
will be completed by January 1, 1926. W: 
conclude by expressing our indebtedness t« 
Mr. E. Morgan Barradale, assistant to th« 
chief engineer, for courtesies rendered dur 
ing the preparation of this article. 
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Why the Finish on the Fenders 
Lasts so Long 


Automobile builders had to learn to do many different 
kinds of things—and to do them well. An automobile 
is the composite product of many allied crafts. 


The matter of finish is one that has had to be 
worked out; and so far as fenders and similar metal 
parts are concerned, electric heat has found the 
answer. Your fenders are enamelled, and the enamel 
is baked on electrically; which means just the right 
temperature, applied for exactly the correct length 
of time, as well as the absence of dirt and air currents 
and other conditions which interfere with a perfect 
job. The finish on the fenders of a good car lasts 


a long time because electric heating apparatus 
makes such good work of the enamelling process. 


Cadillac, Packard, Paige and Jordan are among the 
automobile builders who use Westinghouse Industrial 
Heating apparatus in their enamelling departments. 


But it would be a mistake to think that only the 
automotive industry utilizes these modern devices. 
Every industry uses, or can use them; and it will not be 
long before this economical way of obtaining exactly 
controlled heat in ovens, furnaces, and all types of 
heaters will be the accepted practice, just as it is already 
the preferred method with those who have tried it. 
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EXHIBITION AT THE NATIONAL SHOWS 






_ It has been the candid purpose of this organiz- 
== ation to make the Lincoln the best motor car 
it is possible to build. 


Energies and resources have been applied, un- 
sparingly, to the creation of a mechanical master- 
piece, such as could. only be possible to the 
wealth of creative influences employed in the 
perfecting of this magnificent car. 


We have not spared, nor will we at any time 
limit or stint, in any way, or in any thing, 
which will further that purpose. 


This is a settled conclusion which merits re- 
spect because there is behind it the very certain 
and definite conviction throughout this Ford 
organization, that all the strength of our man- 
power, all the talent, experience and material 
things we command, are to contribute whatever 
may be needful to make the Lincoln, in actuality, 
the finest motor car in the world. 
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